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PREFACE 
The "Conference on Environmental Management and Economic Growth in the 
Smaller Caribbean Islands" brought together for the first time government-
designated delegates from the islands to discuss ways to achieve the sound develop-
ment of their lands. 
The Conference took only seven months to organize and hold. In that period, 
those concerned with it had formulated the programs, arranged for its sponsor-
ship, funding, speakers, facilities, and had invited governments to participate. 
Five weeks after the Conference ended, the Transactions were in hand: transcribed, 
edited, typed, and made ready for the printer. In a total period of nine months, 
the Conference went from conception to the distribution of its published report. 
The Conference was accomplished this quickly, first, because it was needed; 
and second, because those who worked on it, did so unstintingly. 
Only a few weeks before the Conference took place, Hurricane David followed 
almost immediately by Frederick, had swept through the Caribbean wreaking havoc 
on many of the islands but the most serious damage on Dominica and the Dominican 
Republic. These events showed in terribly dramatic form how fragile the islands 
are: how external forces, this time nature's, but other times man's, can pro-
foundly affect these lands. The hurricanes lent immediacy to the work of the 
Conference, and gave it a symbol. 
The international agencies who give or lend funds and resources to assist 
the smaller Caribbean islands in their development were eager to know the 
islanders' problems, and find out whether the funds and resources were going 
where they could do the most good. At the same time, the governments of the 
smaller Caribbean islands, seriously concerned about the socio-economic state 
of their citizens and the physical future of their lands, wanted help to allay 
their worries. Through the commonality of interests, the need for the Confer-
ence was established. 
The delegates considered the way their islands could develop, discussed the 
ramifications of the problems, then the help available, and made their recom-
mendations. They could not have accomplished more. 
The delegates spoke as representatives of their governments but without 
obligating their governments. This had to be because many issues were developed 
during the Conference, and governments had no opportunity to relay instructions. 
Nevertheless, the unanimous recommendations the delegates made came from in-
fluential and policy-making officials, well-informed about the issues, positions, 
and problems of their islands. 
Editing these Transactions was a pleasure and a frustration: a pleasure 
because with somewhat more leisure than in Barbados, I could read the presenta-
tions and listen to the tapes, and again experience the excitement of the Con-
ference, and comprehend more fully the hopes, human understanding, astuteness, 
and brilliance shown by many who participated. Alas, editing was a frustration 
because there was room and time enough to publish only a portion of the discus-
sions. Selecting the most important was the chore, and I chose those that ap-
peared to reflect best the deliberations of the delegates, and some that offered 
help to their governments. 
There was another frustration I must share: the difficulty in transferring 
to paper the color, viability, and emotion the speakers gave to their thoughts. 
iii 
I therefore edited the discussions as little as I could in order to retain the 
speakers' development of their ideas. W1-, re I made changes, they were only for 
the sake of brevity or to improve clarity in the written form. 
How can one assign proper credit for this Conference without naming all who 
appear in the list of participants, and a few who do not? 
Trevor Louis Boothe served as the Secretariat for the Conference; additional-
ly, he actively took part in the sessions, to the benefit of all of us. Were it 
not for him, and the UNEP/ECLA/Caribbean Environment Project office, we would 
have had a Conference with a lesser program and very few governments represented. 
The members of the Caribbean Islands Directorate of the U.S. Man and the 
Biosphere (MAB) Program worked hard to initiate and design the Conference, 
structure its sessions, and serve as their Vice Chairmen/Rapporteurs. 
To Cruz A. Matos, Officer-in-Charge, United Nations Development Programme, 
Trinidad and Tobago, goes much of the credit for arranging for many of the 
speakers to appear on the program. His wise and patient counsel also helped 
us avoid the pitfalls open to those who would organize an international 
meeting. 
Donald King, Oscar Olson, and Russell Burns of U.S. MAE, and Jose Lizarraga 
and Jaime Hurtubia of the United Nations Environment Programme gave the en-
couragement that was essential for us to attempt to put such a Conference to-
gether in the allotted time. Strong encouragement and help also came from 
Robert Otto of the U.S. Agency for International Development. 
O.K. Yhap and the Caribbean Development Bank gave the Conference unexcelled 
facilities. Beyond that, Mr. Yhap made program suggestions that figured heavily 
in the success of the Conference. 
Jill Sheppard, Executive Director of the Caribbean Conservation Association, 
made all the arrangements in Barbados. She went far beyond this activity, 
helping us solve sensitive matters of protocol and of press relations, and 
procuring for us needed experts and resource papers. We can not easily repay 
her, nor the CCA. 
On Phylis Rubin's shoulders fell the task of coordinating all the Confer-
ence arrangements that U.S. MAB was involved in; and at the Conference, coor-
dinating arrangements with the Secretariat and with CCA. She never stopped, 
and I hesitate to contemplate how the Conference arrangements would have fared 
had she not been in Barbados. 
Natalie Lee, untiringly and with boundless good humor, discussed papers 
with their authors, transcribed all the relevant tapes of the Conference, and 
directed and arranged for the entire production of the Transactions--all within 
five weeks. For assigning Natalie to this task, we are indeed grateful to 
the Publishing and Reproduction Division of the U.S. Department of State. 
This ends the printed list but not the unprinted one, nor the extent of 
the gratitude the sponsors and supporters of the Conference extend to all who 
helped. 
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CONFERENCE ON ENVIRONMENTAL MANAGEMENT AND 
ECONOMIC GROWTH IN THE SMALLER CARIBBEAN ISLANDS 
Introductory Remarks 
Distinguished guests, honored delegates, most valued participants, ladies and 
gentlemen: 
We are now beginning the "Conference on Environmental Management and 
Economic Growth in the Smaller Caribbean Islands." I am William S. Beller, 
Program Chairman. 
Speaking for the sponsors, I want you to know we are very pleased you 
are here; indeed, welcome you to work together on this hospitable island of 
Barbados. 
Some of you may have been torn between staying at home to help your 
islands recover from the ravages of the recent hurricanes, or coming to Bar-
bados to help find ways to build sound futures for your islands. In environ-
mental matters, this stress between present and future concerns is seemingly 
always with us. We may ask, for example, how much of our environment should 
we put in jeopardy, and how much of our natural resources should we expend for 
our citizens who may have desperate needs for food, shelter, health care, and 
employment. On the other hand, how much of these resources should we conserve 
for future generations? 
These questions, though, may themselves bias the answers. We may be 
able to use our environment and natural resources without significantly fore-
closing on the realistic hopes of any generation. This premise supports the 
linking of environmental management to economic growth, and has resulted in the 
present Conference. 
We define "smaller islands in the Caribbean" as those having areas less 
than 10,000 square kilometers, and populations less than 500,000 people. 
Fifteen islands and island systems fit this definition. We have invited their 
governments to send delegates to Barbados. This is a technical meeting de-
signed to learn how such islands can develop in a sound fashion through their 
own energies, through cooperating with other Caribbean islands, and through 
the help of international organizations. 
The development problems of smaller islands may differ significantly 
from those of larger ones. The small islands are probably much less stable; 
for example, small changes in their environment, or in the economic structure 
of the islands, or in cultural perceptions can have profound and linked ef-
fects. Not present are the buffering attributes of large areas of land, of 
many strong industries, and of many widely different value systems. As a re-
sult, officials on the smaller islands have to draw their plans much more 
wisely than people who live elsewhere. These islanders do not have the luxury 
of making many mistakes in judgment. 
In discussing this Conference, Arsenio Rodriguez of UNEP/ECLA/CEP said, 
"the problem is the solution." I am taking the liberty to interpret this to 
mean that from the point of view of the international organizations, if they 
could learn what the major problems of the smaller islands are, then these 
organizations could effectively focus the help they give the islands. 
From the point of view of the islanders, the solution, of course, is 
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the problem. It seems, therefore, that if the international organizations are 
seeking to have the problems of the smaller islands defined; and if the islanders 
already know their problems and are looking for the solutions, our duties this 
week are simply those of a matchmaker. This, indeed, is an important part of 
the work of the Conference. 
Even if a marriage is brought about, the partners should go into it 
knowing the capabilities and limitations of each. To help do this is also an 
important part of the Conference. 
At this point, I should like to highlight an observation made by a 
panel of experts. They met in Founex, Switzerland, in 1971, to prepare for 
the Stockholm Conference on Human Environment. They noted that the environ-
mental problems of the developing nations fall into two categories. In the 
first are problems stemming from the lack of development; these are the prob- 
lems indicated earlier of poor nutrition, bad water, no shelter, no jobs; they 
reflect the socio-economic poverty of the people. 
In the second category are problems akin to those of the industrialized 
nations, whose environmental difficulties stem from the process of development 
itself. Although these problems are probably less important in the early 
stages of a nation's development, the panel said they would rapidly increase 
in significance. This will happen as new methods of agriculture are introduced, 
as coastal areas are developed, as urban centers grow, as new and heavier in-
dustry appears, as new roads are built and land is cleared, as populations in-
crease, as farmers leave their villages for jobs in the cities. 
In this Conference, we hope to stress the environmental problems brought 
about by the development process; but not neglecting those brought about by 
natural disasters. In this regard, tomorrow afternoon we shall see slides that 
show some of the effects of Hurricane David on Dominica. 
With an island's development, we perceive economic growth; not in the 
narrow sense of an increase in gross national product, which figure can be 
misleading, but in the growth in the economic well-being of all the citizens. 
Driving this development process are the needs and aspirations of the people. 
Our keynote speaker will address some of these issues. 
This Conference is divided into two major parts. In the first, we look 
at the choices the smaller islands have for their development. We look at 
their carrying capacities, and at the constraining forces such as limited 
amounts of water, energy and land; and finally, at the environmental costs of 
the several strategies for development. 
In the second part, we look at the opportunities for regional and in-
ternational cooperation, and at the help that international donor groups 
can give. We may also suggest the type of help that is needed. 
To get the most advantage out of this Conference, we have designed it 
so that the delegates will have full opportunity to exchange ideas. At the 
sessions, distinguished experts will present their resource papers. Then under 
the leadership of the Chairmen, and in the light of the session topics, the 
delegates and participants will be encouraged to take up the issues and ques-
tions raised by the resource papers, and by the delegates and participants, 
themselves. The Vice Chairmen/Rapporteurs will note the significant points 
made and conclusions reached for inclusion in the Conference Transactions. 
At the final session of the Conference, the reports from each session 
will be read, and approved or corrected. Proposals for future work will be 
endorsed. 
Some suggestions that could come forward could involve oil spill con-
tingency planning, establishing minimum environmental standards for various 
types of pollution, inventorying marine natural resources, setting up an in-
formation system with the industrialized nations with respect to their environ- 
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mental studies and standards, seeking research and data uniquely important to 
the smaller Caribbear islands, and correspondingly, setting up a data-
retrieval system. 
Hurricane David is not the only turmoil that has recently come to the 
Caribbean. Nations newly independent are seeking to learn what futures they 
want for themselves; and other nations, longer independent, are wondering 
whether the future before them is the one they want. Whatever future an 
island's people decide they want is the one that we hope this Conference will 
help them reach. We are prescribing no rates of growth; only an awareness 
that with all change there are payments that have to be made. 
This search for values is well illustrated by a release from the Re-
public of Guyana, which was issued about the time it became independent. 
Edward Towle of the Island Resources Foundation in the U.S. Virgin Islands, 
brought this to my attention in one of his recent papers. 
"This grass roots revolution . . . seems to engulf the psychic 
being of the Guyanese nation . . . with a growing awareness of 
the beauty and power of indigenous ideas, things, institutions 
and values . . . an enchantment that can only come from things 
Guyanese . . . . In the field of art there has emerged a new 
approach to things of the land . . . to recreate . . . in a 
world of aesthetics, the essentials of our roots." 
I shall now turn to enjoy one of the pleasures and privileges of being 
Program Chairman for the present Conference--that of introducing our keynote 
speaker. I would point out, though, that the speaker listed in your program, 
the Honorable Lionel Craig, Minister of Housing, Lands and the Environment of 
Barbados, told us of his profound regret, which we share, that he is unable 
to appear. 
In the several years that our present speaker has directed her Ministry, 
she has taken many strong and creative steps to protect and enhance the environ-
ment of Barbados. Under her direction, for example, Barbados is completing a 
national oil spill contingency plan. Our speaker has in her charge public 
health engineering, which service is now constructing the first sewage project 
for the whole of Bridgetown. She is also responsible for building a much needed 
pulverization plant for the sanitary disposal of garbage. These examples 
illustrate only a small part of her wide-ranging interests. 
Our speaker is a barrister and an attorney, educated in Barbados and 
in England. She is a member of Parliament for the city of Bridgetown. Her 
subject, which rightfully is the keynote for this Conference, is: "Basic 
Human Needs in Smaller Caribbean Islands, and Socio-Economic Goals of the 
Region's People." 
I have the delightful honor and pleasure of presenting to you, the 
Honorable Billie Miller, Minister of Health and National Insurance for 
Barbados. 
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WELCOMING REMARKS AND ADDRESS BY THE HONORABLE BILLIE MILLER 
MINISTER OF HEALTH AND NATIONAL INSURANCE, BARBADOS 
Basic Human Needs in Small Caribbean Islands and 
Socio-Economic Goals of the Region's People 
Welcome 
Mr. Chairman, distinguished guests, ladies and gentlemen. 
It is indeed a pleasure for me to welcome the delegates and observers at-
tending this Conference on Environmental Management and Economic Growth in the 
Smaller Islands of the Caribbean. 
First, I must apologize on behalf of my colleague, Mr. Lionel Craig, Mini-
ster of Housing, Lands and the Environment who was scheduled to welcome you to 
the Conference and deliver the keynote address, but who is unable to attend be-
cause of ill health. It is, however, no hardship for me to undertake this pleas-
ant duty, since the subject is one which is dear to my heart. 
As you are no doubt aware, the Conference is sponsored by the Caribbean 
Development Bank, the United Nations Department for International Economic and 
Social Affairs, UNESCO, the UNEP/ECLA/CEP, and the U.S. Man and the Biosphere 
Program. I have observed from the Conference program that very important and 
relevant topics will be deliberated upon. No doubt, some of you are visiting 
our fair isle for the first time, and I must indeed warmly welcome you. I 
trust that the Conference timetable will enable you to find time to sample some 
of the island's beauty. 
The Conference has been designed to help officials from the small Carib-
bean islands formulate some of their important resource problems, and to help give 
the islanders, as well as other parties, an insight into planning for the sound 
future of the islands. It will also examine strategies and choices open to the 
small islands for their development, and promote the concept of the sound growth 
of the islands from both an environmental and economic point of view. 
During the Conference, the speakers will try to show the various strategies 
and choices the smaller islands have for their development, and review specific 
examples of these. They will then seek to show some of the factors limiting 
growth, and the consequences or accountability, these islands experience when 
using different strategies. Following this, they will invite discussion of 
ways to insure the sound growth of the islands, both from an environmental and 
economic point of view, and show that the two viewpoints may reinforce each 
other. Finally, they will discuss the assistance that can be furnished through 
self-help, regional cooperation, and international agencies. 
The speakers who will be addressing you are all experts in their fields, 
and I am sure that great benefit will be derived by all of you during the course 
of the Conference. I am satisfied that out of your deliberations many meaningful 
strategies can be formulated for the environmental management and economic growth 
of the islands. It gives me great pleasure to welcome you both to Barbados and 
to this Conference. It is my hope that your efforts will meet with resounding 
success. I now declare the Conference open. 
The topic on which I have been asked to speak, Basic Human Needs in  
Smaller Caribbean Islands and Socio-Economic Goals of the Region's People, is 
a very challenging and thought-provoking one. It is, or indeed should be, the 
aim of all good governments everywhere to insure that the basic human needs of 
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their populations are net within the limits of their resources. The basic human 
needs of Caribbean peoples, as of people everywhere, are food, adequate shelter, 
and clothing. In addition, the provision of adequate health care, full employ-
ment, education, social services, and a stable economic system within which they 
can properly provide the basic necessities of life for themselves and their off-
spring, and recreational facilities are also of importance. 
For the purpose of this Conference, the smaller islands have been defined 
as those having areas less than 10,000 square kilometers and populations less 
than 500,000. Included in this categorization are Antigua, Bahamas, Barbados, 
British Virgin Islands, Cayman Islands, Dominica, Grenada, Martinique, Guade-
loupe, Montserrat, Netherlands Antilles, St. Kitts-Nevis-Anguilla, St. Lucia, 
St. Vincent, Turks and Caicos, and the U.S. Virgin Islands. Basically, all 
these islands are agriculturally oriented, with some degree of dependence on 
tourism. In a few cases some measure of industrial development is occurring, 
but it is safe to say that agriculture remains the mainstay of the economy of 
most of these islands. 
All governments in the area are trying, within the limits of their re-
sources, to provide the basic human needs of the people. Much emphasis has 
been placed on agriculture, fisheries, housing, public health, education, and 
social services. Indeed a large proportion of governments' budgets is spent on 
provision of basic human needs. 
In the Caribbean, as in all other areas in the world, there are many con-
straints--physical, economic, and political--on the realization of the people's 
goals. The environment of the Caribbean islands, while generally being accepted 
as a blessing, may also prove to be a bane. One has only to look at the de-
struction caused by Hurricane David in Dominica and neighboring territories and 
La Soufriere in St. Vincent to see evidence of this. The lush vegetation, mar-
velous beaches, and pleasant climate may all be lost in one hour's battering by 
nature. Hurricanes are, however, only one of a series of natural disasters to 
which the area is exposed. Volcanic eruptions, tidal waves, and earthquakes are 
also ever-present dangers to which the territories' governments and peoples must 
give urgent attention in planning any meaningful development strategy. 
The rapidly growing populations in the region, coupled with the overall 
size of the territories, is also another constraint. With all the good will in 
the world, governments and people in the area must realize that there is only 
so much on which they operate. In past years emigration provided a safety 
valve in releasing some of the unemployment and social problems of the area. In 
recent times, however, the doors of almost all the developed countries are slowly 
closing. This is leading to increasing social, economic, and political pressures 
in the region, and may be an explanation of many of the deviant groups which are 
surfacing in many areas. 
A further constraint is the area's dependence. The region is not self-
sufficient in any of the major life-supporting areas. A pattern of dependence 
is one of the legacies of the colonial past; it has shaped the present of all 
of the islands, and unless some major decisions are implemented, it will also 
shape their future course. One of the major paradoxes which exists in the area 
is that while the islands are all mainly agriculturally oriented, they are none 
of them self-sufficient in food production, but, in fact, import a large pro-
portion of food for local needs while exporting their major crops to developed 
nations. This policy, in addition to subsidizing agriculture and related in-
dustries in the developed nations, also causes a drain on precious foreign re-
serves. The rich countries currently consume a large proportion of the world's 
natural resources, while many of the countries where the resources come from, 
are left with little for their own domestic use, and in some cases paid very 
low prices for their exports. The developing countries are subsidizing the 
greed of developed countries. 
Extreme inequality in the distribution of income in our region is also 
a limiting factor in the realization of many of the people's goals. This is 
in part another legacy of the colonial past, which with its rigid class and 
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economic distinctions has left extremes of wealth and poverty which are only 
now being assaulted by governments. 
Another very important factor which inhibits the realizations of the goals 
of most of the people is the attitude of the people themselves. The work ethic 
is not very well developed in the majority of Caribbean people. The tourist 
propaganda of "sun and fun-loving, easy-going natives" seems to have been 
adopted by the broad masses of the population, with the result that recent salary, 
increases with the resulting price spirals has not led to increased productivity. 
This then is the background against which we have to plan for our region's 
future. We are seeking development to alleviate malnutrition, disease, unsani-
tary living conditions, to ensure that all our people will have adequate food, 
housing, education, medical care, and an equitable share of our countries' re-
sources. In the words of Dr. Moslafa Tolba in his 1979 World Environment Day 
message-- 
"All our tomorrows depend on today. We must do all we can today 
to ensure that the environment tomorrow and the days, years and,  
decades after may continue to provide all peoples not only with 
the things that make life possible, but also those things that 
make life worth living. This will be the primary objective of 
the new national development strategy which the nations are now 
seeking to shape, and just as surely it is the primary objective 
of sound environmental management without which any development 
strategy is bound to fail." 
The Caribbean seems to be coming somewhat belatedly to the understanding 
that it is a part of the world environmental crisis. Indeed, in the Caribbean 
many of the features of this crisis are magnified. While the Caribbean is 
technically a part of the developing world, the expectations of many of its 
inhabitants are, nevertheless, of a standard of living approximately on a level 
with that of developed countries; its population growth rate is being increased 
by the limitations on immigration into the United Kingdom and North America; its 
urbanization rate is high, owing largely to the resistance of its young people 
to working on the land; its natural resources, whether renewable or not, are 
severely limited. A detailed survey of the environmental crisis in the Carib-
bean in relation to that of the rest of the world, might well yield some very 
alarming results. The smallness of scale of the Caribbean, exacerbated by its 
inability to speak with one voice in the councils of the world, tends to cause it 
to take last place when matters of action are being discussed at the international 
level. 
In order to overcome some of these seemingly overwhelming obstacles, prompt 
decisive action needs to be taken at the intergovernmental level. A growth process 
that benefits a small wealthy minority and widens the gap between the rich and the 
poor can no longer be equated with development. Old concepts of development 
aimed at increasing the GNP of a country are gradually giving way to new ideas 
which stress the fulfillment of the basic needs of the poor, reflecting such 
measures as unemployment, inequality of income distribution, education, nutri-
tional standards, and housing. 
The social setting, including the economic and cultural institutions which 
provide the framework within which human activity takes place, is an integral 
part of the environment. A state of acute poverty or denial of basic human 
needs may drive people to such desperate action for their survival that they may 
cause permanent damage to the environment in which they live. Depletion of soil 
nutrients through overgrazing of marginal land and widespread destruction of 
forest resources caused by a desperate search for fuel are examples of environ-
mental damage caused by widespread poverty. 
Transnational corporations operate in many countries through a vast net-
work of subsidiaries, affiliates, and associates, and control much of the world's 
trade and exploration of natural resources. Such corporations are interested 
mainly in maximizing their profits, and sometimes deplete natural resources 
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rapidly in one country while holding similar resources in another as reserves. 
Often raw materials are not processed in the country of origin, but are exported, 
sometimes at ficticious prices, to avoid national taxation for further processing 
in its own plants in other countries. Such corporations by their very nature, 
ignore environmental and other social costs that do not enter into their calcu-
lations of private profits. 
We have no right to jeopardize the options of the future. We have to 
realize that the future of our children will be grim indeed if we do not insure 
that development proceeds without devastating the environment, the resoure base 
on which development depends. We must not let our eagerness to possess a bet-
ter life now create an inhospitable world for the generations which will follow. 
Our aim should be to leave our region better, or at least as good as we received 
it, for the generations to come. This goal will be little more than an illu-
sion unless we are willing to take ourselves to task, to ask the difficult 
questions, to make the hard choices, to take the moral initiative which our solemn 
bond of solidarity with the future demands. It will not be an easy undertaking. 
In the next 20 years, life as we know it on this planet will change by 
awesome proportions; the facts are staggering. By the year 2000, the population 
of the globe will double, energy consumption will triple, and the demand for food 
will have escalated 112 percent. Never before in the history of human civiliza-
tion will such demands have been made on our planet and its resources. Never 
before have we been asked to demonstrate more enlightened expertise, more vision, 
and more courage. 
In the Caribbean we have to take a long hard look at the means of achiev-
ing the people's goals. It is an astounding task, but we must not let its 
magnitude deter us. New ways of dealing with our problems must be found. Solu-
tions based on a realistic study of the region and its peoples must be sought 
and implemented. We must seek to break the tradition which has existed for too 
long in this region of swallowing hook, line, and sinker the options and ideol-
ogies which have been imported wholesale from the developed countries, and 
which, in some cases, have been unsuccessful even in their country of origin. 
The new Caribbean man demands new and relevant strategies. 
There is need to take a multisectoral, interdisciplinary approach when 
considering the question of environmental management. Efforts for the protec-
tion and promotion of the human environment must become an integral part of ef-
forts for the development of a more productive, rich, and humane society. In the 
Caribbean region where there are still major problems with water supply, liquid 
wastes and excreta disposal, solid waste management, industrial waste, pollution 
control, pesticide control, beach pollution, occupational health and housing, 
massive programs must be undertaken to improve the quality of life for the large 
proportion of the region's people who still exist on the fringes of poverty. 
However, the picture is not an entirely gloomy one. Efforts are already 
underway to seek solutions to the many problems facing us. An example of what 
is being undertaken is the U.N. Environment Programme/ECLA/Caribbean Environ-
ment Project, which is currently developing an action plan for the area. This 
plan is intended to provide the framework for integrating environmental consid-
erations into development plans. 
It is hoped also that this Conference will assist in some measure in 
highlighting the problems, and hopefully arriving at solutions. A look at the 
agenda shows that most of the areas on which I have touched will be investi-
gated. The development options will be outlines; the question of accountabil-
ity, together with the growth limiting factors, will be discussed; the natural 
resources and social and cultural environment will be highlighted; and case 
histories on the matters of land use, coastal and soil erosions, and pollution, 
with particular reference to oil spills and disposal of solid wastes, will be 
investigated. 
I think it is only fitting that I should close with the first principle 
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of the Declaration of the U.N. Conference on the Human Environment enunciated 
at Stockholm in 1972-- 
"Man has the fundamental right to freedom, equality and adequate 
conditions of life, in an environment of a quality that permits 
a life of dignity and well being, and he bears a solemn respon-
sibility to protect and improve the environment for present and 
future generations." 
I trust that your deliberations here will in some measure assist in the 
achievement of this objective. 
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THE ECONOMIC CHOICES FACING THE SMALLER CARIBBEAN ISLANDS 
Dr. Courtney N. Blackman*  
By any measure of economic progress, the 
seventies have not been good years for the 
English-speaking less developed countries 
(LDCs) of the Caribbean. Like other devel-
oping countries in the region and elsewhere, 
they were hard hit by the sharp rise of com-
modity prices in 1973 and the oil crisis of 
1974; 1975 saw the deepest world economic re-
cession since the Great Depression of the 
1930s with disastrous consequences for these 
frail economies. As if all this were not 
enough, Mount Soufriere erupted with disas-
trous consequences for St. Vincent's economy 
and Hurricane David demolished Dominica. 
With one or two exceptions, it is arguable 
that the economies of the LDCs regressed 
rather than progressed over the past decade. 
In many instances, the economic setbacks 
can be attributed to pure bad luck. In some 
cases, however, the wounds have been self-
inflicted as a result of divisive politics 
and inadequate economic management. To be 
fair to the politicians, they have not been 
well served by economists in the region, who 
for the entire decade have indulged themselves 
in irrelevant and sterile ideological debate 
on the relative merits of capitalism and 
socialism. A great act of will is required 
to get the show back on the road. 
I have been asked to examine existing 
strategies of economic development in the 
Caribbean and to suggest alternative strate-
gies. In this paper I will give a brief 
critique of the conventional wisdom of eco-
nomic development in the region. I am afraid 
that the circumstances of the LDCs are so 
straightened that I do not perceive alterna-
tive strategies. I see only a return to well-
tried and fundamental principles of economic 
management. Management is about the direc-
tion of the efforts of people, and this is 
what my essay will be about--the development, 
not the use and hence the abuse, of people. 
THE CONVENTIONAL WISDOM 
Three basic strategies for economic de-
velopment have been thrust upon the LDCs over 
* Governor of the Central Bank of Barbados. 
the last decade. The CARICOM Secretariat 
and Caribbean Development Bank have pushed 
economic and political integration; the New 
World Group has argued for closure of the 
economies and indigenization of institutions; 
the Marxist-Leninists have recommended cen-
tral planning and socialization of the eco-
nomy. The conventional wisdom in the Carib-
bean contains elements of all three strate-
gies. The unsatisfactory performance of the 
economy requires a brief examination of the 
premises underlying these strategies. 
There is growing recognition that eco-
nomic integration has perhaps been oversold 
as a strategy for economic development in 
the region. Many regional civil servants 
seem to believe that small size in itself is 
a cause of underdevelopment and that the 
creation of larger economic and political 
units will accelerate economic development. 
A great deal of effort therefore has been 
spent in the establishment of regional eco-
nomic institutions which have not always 
lived up to expectations and have been a 
source of frustration to LDC leaders as well. 
Many of the LDC politicians see an institu-
tion like the Caribbean Development Bank as 
a relative failure because it rightly insists 
on being a bank and not a benevolent society. 
As I have argued on several occasions, 
large size is not a cause nor even a pre-
requisite of growth. There are many large 
countries which are poor and many small 
countries which are rich, and so the mere 
creation of a larger unit will not of itself 
ensure economic growth. In fact, as we have 
found in the region, the resolution of poli-
tical and economic differences among the ter-
ritories dissipates much of the energy which 
might otherwise be directed toward economic 
development. Indeed, many of the personnel 
concerned with regional activities might be 
more creatively employed at home. Moreover, 
the focus upon integration has led the indi-
vidual islands to overlook the true sources 
of growth. 
This is not a case against integration; 
it is a case rather, for the correct uses of 
integration. Economic and political inte-
gration is not an end in itself; it certainly 
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does not cause growth. It is true, however, 
that there are many activities--economic, pol-
itical, and social--which are enriched and 
improved by cooperation. Such cooperation 
should be encouraged whenever the opportun-
ities arise. The present shutdown of the 
University of Guyana for lack of funds is an 
excellent example of the cost of going it 
alone in activities which lend themselves to 
regional cooperation. Before moving on, let 
me say that this point of view is beginning 
to emerge more and more from the CARICOM 
Secretariat. 
The basic premise of the New World 
Group is that underdevelopment in the Carib-
bean stems from the persistence of the plan-
tation system, a system surviving to this 
day in the guise of the multilateral corpora-
tion. The road to growth they conclude, must 
lie in the destruction of the plantation 
system. In George Beckford's words, "To put 
the matter bluntly, the plantation system 
must be destroyed if the people of the plan-
tation society are to secure economic, social 
and political and psychological advancement." 
This kind of thinking led to the recommenda-
tion of policies which I would describe as 
"reactive nationalism." The New World Group 
was concerned about the deleterious effects 
of dependency on metropolitan economies which 
inhibited structural change in the region and 
hence a lot of talk about "backward and for-
ward linkages." 
The most serious drawback of the New 
World approach is that, although it provides 
a credible theory of underdevelopment, it 
sets out no operational theory of economic 
development. Their programs are reactive 
rather than progressive--nationalization of 
foreign companies, creation of cooperatives 
out of sugar plantations, various varieties 
of state ownership, etc., programs carried 
out more in ideological fervor than with any 
serious calculation of their consequences. 
The structuralist approach of the New 
World Group has some merit in that it provides 
an excellent long-term perspective in which 
to examine economic problems. However, con-
cepts like "structural change" and "backward 
and forward linkages" have little operational 
content. They use essentially long-term con-
cepts and do not suggest the immediate steps 
to be taken to achieve them. 
The emphasis of the New World Group on 
closure of the system as a necessary condi-
tion of economic growth is perhaps their 
blindest spot. In fact, as a cursory reading 
of General Systems Theory will reveal, closed 
systems do not grow; only open systems grow. 
Closed systems tend towards their most prob-
able state--disorder. The truth of this  
statement is becoming increasingly evident 
in the region. 
The Marxist-Leninist solution is for me 
the saddest of all. As a young economist 
15 years ago, I was moved by Lloyd Best's ap-
peal that Caribbean economists examining re-
gional problems from a Caribbean perspective 
and in a framework of Caribbean values. I 
have never understood why some Caribbean 
economists should find so much attraction in 
an economic model, conceived in early indus-
trial Europe and first tested in pre-indus-
trial Russia. What is even sadder is that 
the empirical evidence of its forced appli-
cation in Eastern Europe and elsewhere seems 
to have been completely ignored. 
The effect of the Marist-Leninist in-
fluence in the Caribbean has been to promote 
an affection for centralization and an in-
creased state participation in the economy 
under the catchword, "occupation of the 
commanding heights." Ironically, the logic 
of Lenin's phrase has been entirely missed 
since it suggests that once a few peaks were 
held, it would be unnecessary to occupy the 
foothills. "Commanding heights" in the Car-
ibbean vocabulary seems to include the broad 
plains as well. 
Again, General Systems Theory teaches 
that excessive centralization in a living 
system, such as an economy, reduces its 
flexibility of response to outside influ-
ences. This may explain why some economies 
in the Caribbean have fared so badly in the 
recent international economic upheavals. An 
important theorem in General Systems Theory 
is that variety is needed to deal with vari-
ety. A monolithic organizational structure 
can hardly survive in the varied and hostile 
environment which surrounds us in the Car-
ibbean. 
GETTING DOWN TO FUNDAMENTALS 
The innings of Sir Garfield Sobers which 
I best recall was his last century at Lords. 
He was still recovering from a serious knee 
operation and his fitness was suspect. He 
himself know that after the long layoff, his 
reflexes might be not as quick, his footwork 
might be a little slower, his wrists a lit-
tle less supple. In that situation, the great 
man went back to first principles. The 
razzle-dazzle was left behind in the locker 
room; the strokes were played with the 
emphasis on results rather than rhetoric. I 
now invite the LDCs to return to first prin-
ciples and to forget the rhetoric. 
Economic development, in its most radi-
cal formulation, describes the process by 
which more persons in a society are progres- 
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sively enabled to carry out a larger number 
of productive activities in an increasingly 
effective manner. This proposition rests on 
the premise that people are the roots of 
economic development, the irreducible mini-
ma in any economic system. The deficiency 
in the three strategies discussed above is 
that the emphasis has been placed on struc-
tures rather than on people. The large in-
stitutions, like Caribbean Food Corporation, 
the Caribbean Investment Corporation, the 
State Trading Corporations, and other para-
statal institutions are now put forward as 
our salvation. Indeed, under the Marxist-
Leninist program the brilliant individualism 
of the West Indian would be subordinated to 
the needs of the state. 
In the remainder of my paper I will 
develop in an informal manner the logical 
implications of the proposition stated at 
the opening of my last paragraph, and of my 
premise that people are the roots of eco-
nomic development. I shall depart somewhat 
from my brief in that I will not present 
alternative strategies. The circumstances 
of the LDCs are so straightened and urgent 
that we cannot indulge ourselves in choos-
ing between alternative strategies. Like 
Sir Garfield, we must return to firm and 
tried principles of human experience. Hope-
fully, the next generation of West Indians 
will be affluent enough that their sons may 
debate long into the wee hours of the morn-
ing the relative merits of socialism and 
capitalism. 
For easy reference I shall repeat my 
basic proposition: Economic development, 
in its most radical formulation, describes the 
process by which more persons in a society 
are progressively enabled to carry out a 
large number of activities in an increasingly 
effective manner. I shall underline "more  
persons in a society," "a larger number of  
productive activities," and "in an increas-
ingly effective manner." 
PEOPLE INVOLVEMENT 
Our first concern then will be to in-
volve an increasing number of people in the 
economic life of the country. This means 
that we must plan upwards rather than down-
wards. An obvious first step should be to go 
out and find out what people are presently 
doing and see if we can enable them to do it 
better. The more successful people are in 
doing whatever they are doing, the greater 
the likelihood of their having to employ other 
people to assist them. The next step is to 
identify those people who are not at work but 
who are capable of producing. Of course, 
their productivity will be very low at first. 
In such cases, both trade unions and govern- 
ments should be extremely careful about the 
imposition of minimum wages in areas of high 
unemployment. It is better to have people 
at work than to have them idle, since work 
is necessary for the fulfillment of human 
beings. 
Increasing the productivity of existing 
people and placing idle persons into work 
involves the identification of those factors 
which inhibit productivity in each special 
circumstance. This is not a task for aca-
demics with cosmic theories about "structural 
change" and "occupation of the commanding 
heights." It is a task for practical men 
who have themselves been involved in similar 
types of activity--getting together with 
people at various levels to discover what 
bottlenecks must be removed and what log-
jams freed up--to permit an increase in out-
put. Maybe a bridge should be built across 
a ravine; maybe a well will have to be dug; 
maybe a road will have to be laid; maybe 
public transportation may have to be provided. 
It is at this point that the services of 
central authorities are needed. In the West 
Indies there is far too great a tendency for 
people at the center to determine what other 
people need and what they ought to do. In 
extreme cases even their dress and diet are 
prescribed. 
In many cases, of course, some kind of 
financing will have to be provided. I use 
the word "financing" and not "loans." One 
does not make loans to poor people but gifts. 
During my stay in the United States I never 
ceased to wonder at the fact that gifts to 
wealthy people were known as "incentives," 
while gifts to poor people were termed 
"handouts." But the best gifts are those 
which enable the poor people to develop to 
the stage where they may make loans. 
In some cases we will have to teach new 
skills to enable people to carry out specific 
tasks. The emphasis here should be on training 
programs that help people do things better 
in the immediate future. There is far too 
much emphasis in the Caribbean on lengthy 
training programs in foreign countries which 
in the end make the student unfit to work in 
his original field of endeavor. It has been 
a source of frustration to me that we are 
unable to send staff to the community college 
or to the university campus to learn specific 
skills over a short interval and at convenient 
periods. To do a course in statistics, one 
must enroll in an economics degree program; 
to learn about cost accounting, one must enter 
a program leading to A.C.C.A., etc. 
Training in specific skills does not ob-
viate the need for improvement in the general 
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level of education in this society. This is 
where the long-term programs carried out by 
the central government are important. But 
even here the programs must be pragmatic. If 
the Russians, starting from a base of certain-
ly less than 30 percent literacy in 1917, 
could achieve almost total literacy by the 
1960s, and if the Japanese, starting in the 
1860s, with an even lower percentage of lit-
erates and burdened by a most complicated 
script, could achieve almost total literacy 
by the 1950s, there is no excuse for the level 
of illiteracy which still persists in the 
Caribbean. 
You will note that I have nowhere used 
the expression "optimal," a word so dear to 
the heart of academic economists. I do not 
know what the optimal rate of increase of 
output is in any country and I do not really 
care. I do not think anyone else knows 
either! In the words of Professor Herbert 
Simon, I am prepared to "satisfice." I shall 
be pleased whenever I do better today than 
I did yesterday. 
DECISION MAKING AND MANAGEMENT 
The carrying out of a larger number of 
productive activities involves an increasing 
number of decisions. An increasing number 
of decisions involves the participation of 
more and more decisionmakers not less and 
less. For this reason, I have been greatly 
disturbed by the trend towards centralization 
in the management of Caribbean economies. 
Unless more and more people are brought into 
the decisionmaking process at the lower levels, 
the top decisionmakers will not be in a posi-
tion to make the strategic decisions required 
to move the economy forward, and paralysis in 
governmental activities is sure to set in. 
This trend toward centralization does 
not derive only from the Marxist-Leninist 
doctrine but also from the desire to "ra-
tionalize" the operations of organizations. 
Such strategies grow out of the minds of aca-
demic economists. They believe that the 
concept of "economies of scale" which they 
learn in their textbooks and which, indeed, 
has a limited relevance in manufacturing, is 
transferrable to the management of human 
organizations. I shudder whenever a poli-
tician or bureaucrat tells me that he intends 
to "rationalize" an institution, he really 
means that he intends to render it less 
effective. 
In fact, institutions do not function 
on a rational basis since the people who in-
habit them are not the rational decision-
makers who populate the textbooks of economic 
theory. As a matter of fact, it is extremely 
difficult to determine precisely what makes  
one institution perform well and another 
badly. Only long experience and careful 
study of existing institutions can give us 
any clues. 
The need for more decisionmakers means 
that there must be a conscious effort to 
develop a technical and managerial cadre. 
In this respect, West Indian Governments 
are too casual about securing the technical 
and managerial inputs into economic develop-
ment. The hemorrhage of skilled West In-
dians to North America has only now begun 
to strike us as a serious matter. Far too 
often salary scales are pitched too low to 
attract adequate top management. Millions 
of dollars have been lost in recent years 
by statutory institutions, a situation 
which might have been avoided by the appoint-
ment of competent accountants. Development 
plans seem far more concerned with the con-
struction of buildings than with the develop-
ment of key human resources. Managerial 
development has also enjoyed an extremely 
low priority at the University of the West 
Indies. 
Even more important than the appoint-
ment of managers is their retention. Like 
other people, managers need room to grow. 
Highly trained personnel should not have 
their activities subjected to picayune in-
spection and be treated like office boys 
of politicians and senior bureaucrats, 
whether in the cause of an "ism" or otherwise. 
Careful manpower plans should be pre-
pared throughout the region for the systema-
tic development of a managerial class. This, 
of course, will give full recognition of 
the need to bring on personnel from the ranks 
below. Again this kind of development will 
only occur if responsibility is deliberately 
pushed further and further down in the 
organization. 
DOING THINGS BETTER 
The last operative phrase "in an in-
creasingly effective manner" implies that 
we should always be learning how to do 
things better and better. This will most 
obviously involve progressive improvements 
in technology and methods of organization. 
Here the message of Schumacher is most rel-
evant. We must use those technologies and 
methods of organization which suit our cir-
cumstances. This involves, above all, 
thinking for ourselves. This means that 
our bureaucrats and technicians must develop 
a much deeper understanding of the areas for 
which they are responsible. Only in this 
way can they decipher which technologies and 
methods will fit into our circumstance and 
which will not. In this respect, common 
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sense is frequently our best guide. Too often 
thousands and thousands of dollars are spent 
on prefeasibility and feasibility studies 
when a reasonably intelligent and experienced 
official might have come to a similar conclu-
tion in 5 to 10 minutes. 
Since management is the scarcest resource 
in the Caribbean, we should, logically econo-
mize in its use. However, we in the Caribbean 
are inclined to create large and complex orga-
nizational structures in the name of consoli-
dation and rationalization. The effect here 
is to create complexity out of simplicity. 
The more complex an organization, the more 
difficult it is to manage and the greater the 
managerial resources required for its manage-
ment. Unlike the case of manufacturing, 
there are no economies of scale in administra-
tion. Indeed, there are many activites where 
increasing size quickly results in disecono-
mies, e.g., hospitals become increasingly 
inefficient as they exceed 1,000 beds; the 
quality of schools deteriorates very rapidly 
after the size of 500; the quality of serv-
ice in a hotel probably falls away after 400 
rooms. In fact, there are many areas where, 
as Schumacher reminds us, "Small is Beauti-
ful." Improved technology will involve the 
importation of ideas and people from the out-
side world. An unfortunate development from 
the New World position has been a distinct 
increase in chauvinistic policies throughout 
the region. We have overreacted to the days 
when jobs of any importance were held by ex-
patriates; we have moved in the opposite di-
rection and now suffer from an inadequate 
inflow of ideas and personnel into our so-
cieties. The result is stagnation, espe-
cially regrettable in the area of academics. 
Even within the region we have stifled the 
free-flow of personnel from one island to 
another. It would be a simple thing to have 
mutual agreements among the territories per-
mitting the free movement of skilled man-
power. 
We should also make sure that the new 
technologies and methods of organization 
which we introduce are compatable with exist-
ing structures and social processes. All 
societies have a conservative dynamism built 
into them which causes them to reject ar-
rangements which might produce unacceptable 
disruptions in the system. To minimize the 
traumatic effects of such rejection, new 
programs should be of what I will call a 
"euristic" variety. In other words, we should 
introduce them in such a way as to benefit 
from early feedback about their consequences 
so that timely adjustments can be made. 
Sweeping changes in organizational methods 
frequently threaten to destroy the entire 
structure; there are quite a few examples of 
this in the region. 
The final word on doing things better has 
to do with the political role. In my view-
point, the most necessary reform needed in 
the region is a separation of political 
from the operational activity. The political 
function is clear-cut. It is to establish 
the goals and broad policies of organiza-
tions; to determine with top management the 
criteria of performance; to monitor perfor-
mance through the insistence upon timely 
financial and operational reports, and to 
punish nonachievement of goals or departure 
from policy. It is not the political func-
tion to determine how the day-to-day opera-
tions of an organization should be conducted 
or to make staff appointments below the level 
of top management. The practice of political 
intervention in statutory corporations 
throughout the region derives from the belief 
that such intervention is required to exer-
cise control over their operations. In fact, 
effective control of an organization is 
never possible from within. Levers are only 
useful when one stands some distance away 
from the object to be moved; otherwise 
there would be no place to put the fulcrum! 
CONCLUDING REMARKS 
I have not dealt in this paper with 
issues such as which industries the LDCs 
should concentrate on and which they should 
not. These are not difficult problems. 
Such choices will depend on the natural re-
sources within each island, its peculiar 
history, its peculiar culture, and the ran-
dom opportunities which come its way. 
Clearly, if there are good beaches, an is-
land will look to tourism; if there is a lot 
of agricultural land but little water, an 
island will try to develop its water re-
sources and go into agriculture; if fish 
abound around its shore, it will look to 
fishing; if multinational corporations are 
interested in manufacturing on that island, 
it will examine the proposition in the light 
of its values and goals. There are also 
many international agencies which are pre-
pared to come in to help islands examine or 
discover new economic possibilities. 
But all of these strategies will fail 
unless the human resource is equal to the 
task. Some aspects of human resource de-
velopment are quite straightforward. We 
must see that children are properly fed so 
that they do not suffer brain damage long 
before they get to school; we must try to 
give them the best primary and secondary 
education possible; we must try to give our 
people the best care we can afford when they 
are ill; we must try to house them and pro-
vide as fine public services for them as we 
can. But these goals can only be achieved 
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if our institutions function effectively, 
that is, if they function in such a manner 
as to allow our people to be creative and 
so fulfill themselves. 
I have therefore placed great emphasis 
in this paper on the importance of good man-
agement. Management is the art of working 
through people to achieve the common goals  
of the group. It is important that these 
goals be humane, that is, in the service of 
people. Public institutions which are used 
to advance the goals of political parties 
per se or the enrichment of a small group of 
people, will not result in the economic de-
velopment of people. In short, if the goals 
of development are not humanely conceived, 
we will not have true development. 
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INTRODUCTION OF THE HONORABLE SALLY ANGELA SHELTON 
By the Program Chairman 
This past spring, I met the Honorable Sally Angela Shelton. She had been 
nominated to a high position in the U.S. Department of State, and was awaiting 
Senate confirmation. I told her about this Conference. She immediately vol-
unteered to cooperate in any way she could. At the time, she didn't know we'd 
ask her to talk. 
This past May, Ms. Shelton was sworn in as American Ambassador to Barbados, 
Grenada, and the Commonwealth of Dominica, American Minister to Saint Lucia, 
and U.S. Special Representative to the States of Antigua, St. Christopher-
Nevis-Anguilla, and St. Vincent. 
Since that time, she has become personally involved--in addition to pro-
fessionally--in the problems of Caribbean nations to the extent the United States 
can be of assistance. 
Ms. Shelton was Deputy Assistant Secretary of State for Inter-American Af-
fairs with responsibility for Mexico, Central America, and the Caribbean from 
July 1977 until October 1978. Earlier, she had been Legislative Assistant for 
Foreign Policy to Senator Lloyd Bentsen of Texas. 
She was graduated Phi Beta Kappa from the University of Missouri with de-
grees in French and Political Science. She later earned a Master of Arts in 
International Relations from The Johns Hopkins School of Advanced International 
Studies. She was a Fulbright Scholar at the Institute of Political Sciences in 
Paris. 
I must stop here. Ms. Shelton earlier informed me that a plane is waiting 
to take her to Dominica to help furnish aid to that hurricane-devastated country. 
She is pausing only long enough to give her promised address to us. 
I have the privilege of presenting to you the Honorable Sally Angela 
Shelton, who will give an Honored Address. 
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HONORED ADDRESS BY THE HONORABLE SALLY ANGELA SHELTON 
AMERICAN AMBASSADOR TO BARBADOS, GRENADA 
AND THE COMMONWEALTH OF DOMINICA 
U.S. SPECIAL REPRESENTATIVE TO THE STATES OF ANTIGUA, 
ST. CHRISTOPHER-NEVIS-ANGUILLA, AND ST. VINCENT 
Ladies and Gentlemen 
I would like to express my deep appreciation to the sponsors of this 
Conference for having extended the honor of inviting me to address the 
distinguished participants gathered here today. It is a real pleasure to 
see all of you I see a number of old friends in the audience and I look 
forward to making some new ones during the duration of your sessions here. 
I congratulate all of you, those who have done the planning as well as 
those who are doing the participating, for your interest in and work on a 
subject which is highly complex, frequently controversial, and always 
costly, I refer of course to environmental quality. 	Surely the challenges 
posed by the relationship between economic growth and environmental quality 
are of enormous importance to all of us and certainly highly deserving of 
special focus being received here today. 
I would like to initiate my remarks with a brief discussion of U.S. 
policy towards the Caribbean and more specifically towards the Eastern 
Caribbean. The United States has been accused, with perhaps some degree of 
justice, of neglecting the Caribbean over the years. Newsweek magazine has 
said that Washington policy-makers were bemused by the sun and sand image 
of the Caribbean islands as winter resorts for North Americans. To the ex-
tent that that ever was the case--and I'm not sure it was--it certainly is 
no longer. It has partly been the rise of the nations of the Caribbean to 
independence--beginning with Jamaica, Guyana, and Trinidad after the demise 
of the West Indies Federation, then Barbados in 1966 and the Associated 
States beginning in 1974--that has brought the area to the forefront. But 
it has also been the growing awareness of Washington policy-makers that 
the Caribbean, and in particular the smaller islands of the Eastern Carib-
bean, have serious developmental problems that are not going to go away 
with an independence grant, and a good year or two in the world banana mar-
ket or sugar market. The underlying problems are structural; they are 
serious; and their solution will depend on a concerted effort by these 
countries in close collaboration both with their neighbors and more de-
veloped countries such as the United States. In this regard, the United 
States is prepared to make substantial amounts of economic assistance to 
the countries of this area. 
There are those of you who may ask why. Why in fact should the United 
States care about what happens in the Caribbean. I would respond that the 
ties that bind us are many and of long-standing. They are historical, they 
are institutional, they are cultural, they are political and economic. My 
country is itself a Caribbean nation; many of your fellow countrymen live in 
my country; the Caribbean is, in a real sense, our third border. We must 
care and we do care, deeply, about what is happening in the Caribbean. And 
I am seeing a greater and greater focus by Washington policy-makers on the 
Eastern Caribbean as a subsystem within the larger Caribbean whole--a sub-
system which has a set of characteristics and problems and challenges dif-
ferent in many respects from those of the rest of the Caribbean--yet at the 
same time, a subsystem within which each country has its own particular his-
tory, culture, political, and economic realities. There are clearly parallel 
problems and concerns among the countries of the Eastern Caribbean. 
The focus and priority that Washington is placing on the Eastern Carib-
bean have sharpened our awareness that all is not well in these beautiful 
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islands. High rates of unemployment and underemployment, particularly among the 
young, emigration of skilled labor; low, if not negative, rates of economic 
growth; dependence on one or two export commodities for foreign exchange; and 
the need to import expensive energy resources all pose serious economic chal-
lenges to the nations of this area. 
The administration of President Jimmy Carter has attempted to develop a 
new policy towards the Caribbean. Shortly after President Carter was elected, 
the State Department and Agency for International Development undertook a review 
of our Caribbean policy. Out of that review has come a new approach, and a new 
and higher priority for the Caribbean within our overall foreign policy struc-
ture. Let me just briefly enumerate a few concrete results of that review. 
-- First, visits by Cyrus Vance, Terry Todman, Andy Young, and Phil Habib. 
-- Second, we worked to establish, in conjunction with the World Bank, the 
IMF, the IDB, and the CDB, the Caribbean Group for Cooperation in Economic De-
velopment--a multinational consultative group consisting of both donor and re-
cipient governments. This group has the objective of both rationalizing and 
increasing assistance to the Caribbean and has just this summer completed another 
successful meeting--a meeting, I might add, which recognized the specific needs 
of the Eastern Caribbean and called for a greater share of economic assistance 
to be transferred to this area. 
-- Third, the establishment and funding of the Caribbean Development Fa-
cility (CDF), under the aegis of the Caribbean Group. The CDF concentrates on 
assistance which is fast-disbursing and which therefore provides recipient coun-
tries with substantial balance-of-payments benefits, in addition to helping them 
continue important development projects. At the first pledging for the CDF, over 
US$110 million was pledged of which 30 percent was the U.S. contribution. 
-- Fourth, we assisted Jamaica and Guyana to survive critical balance-of-
payments problems and get them on the road to recovery. 
-- Fifth, we have supported the development of truly regional programs and 
projects, as well as the concept of common services for the small states of the 
Eastern Caribbean. Our assistance in this area, as most of you know, is chan-
neled through regional organizations, in an effort to support greater efforts 
at regional economic cooperation. We have channeled substantial funds through 
the Caribbean Development Bank, as well as other institutions such as CARICOM, 
the East Caribbean Common Market, the Caribbean Epidemiology Center, the Carib-
bean Examinations Council, the University of the West Indies, the Caribbean 
Agricultural Research and Development Institute and the Caribbean Food and Nu-
trition Institute. These institutions will play a key role in shaping future 
development and its implications for the environment. 
U.S. interest in and concern for the question of environment and develop-
ment stems from recognition of the fact that the poor are most affected by de-
gradation of the natural resource base. Furthermore, poverty is one of the ma-
jor causes of physical environmental degradation in the developing world (e.g., 
intensive exploitation of limited resources such as fuelwoods, over-fishing, 
inadequate waste disposal, etc.). Poverty may also be a cause of the failure 
of national institutions to adequately manage their natural resource base. 
While small island states face many unique problems, we believe much can 
be learned from our experience and our mistakes. The United States has had to, 
and continues to, pay the price of pollution and natural resource degradation 
which resulted from a history of unbridled economic expansion. While the United 
States has enjoyed relative prosperity as a result of this growth, we have re-
cently begun to pay for what economists refer to as externalities. Billions of 
dollars have been spent on rectifying environmental problems and billions more 
will be spent to address critical problems such as treatment and disposal of 
toxic wastes, industrial and human wastes, management of forests and other 
renewable natural resources, and the like. Our experience with the disastrous 
Great Plains dust bowl in the 1930s taught us that a failure to heed crit- 
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ical environmental factors can lead to significant economic and social dis-
location. The failure to protect other unique resources such as the Great Lakes 
and the fisheries of the northwest and northeast have resulted in the require-
ment for extremely expensive protection and rehabilitative measures against in-
dustrial and municipal polluters. Conversely, early conservation work such as 
the establishment of major parks and nature reserves has resulted in significant 
regional and national economic and social benefits which will continue to be 
enjoyed for generations to come. 
The peoples of the smaller islands of the Caribbean are very much de-
pendent on their natural resource base to sustain and advance their programs 
of economic growth. Adequate water supplies for farming and industry, raw 
materials for both export and local consumption in employment-generating 
activities, productive soils for agricultural development, and a healthful, 
stable ecological base are all necessary to promote balanced economic growth. 
Without this carefully managed resource base, hopes for substantial growth, 
or even subsistence, are dimmed. 
It is with this broader picture in mind that we have recently entered 
into an agreement with the ECCM Secretariat for a major new program in agri-
cultural planning and project development in the Windward and Leeward Islands. 
This planning will draw upon the findings of other programs we are supporting 
with the Caribbean Agricultural Research and Development Institute, the 
Caribbean Food and Nutrition Institute, and the CDB, and will give special at-
tention to environmental concerns. 
The United States welcomes this further opportunity to discuss the econom-
ic and social prospects of the smaller islands in terms of their needs for assist-
ance in solving the many complex problems of environment and development. The 
urgency of this issue should not be underestimated. There are many facets of 
these problems which can be addressed through cooperative action on national, 
regional, and international levels. We hope during this week to become better 
informed as to the critical environment and development issues facing the nations 
of the Eastern Caribbean region and expect to learn how the United States may 
play a role in assuring equitable, sustainable, economic growth in the context 
of a healthy environment. 
I would, at this point, like to announce that in response to the desires 
of a number of governments in the Caribbean, President Carter's senior science 
advisor, Dr. Franke Press, will lead a high level U.S. Government delegation 
to Barbados next month for consultations with representatives of the govern-
ments of this area and their regional institutions, such as the Caribbean De-
velopment Bank. We believe that this will be an important step towards greater 
cooperation in the area of science and technology. 
It is most timely that this Conference will be identifying opportunities 
for technical cooperation addressing priority environmental concerns and the 
framework for sustainable development. I hope that the findings of this 
Conference will contribute to substantive discussions next month, concerning 
areas for increased collaboration between my government and the governments 
and institutions represented here. 
Other speakers have already noted the risks of natural disasters in-
herent in the Caribbean environment. We have been deeply distressed by the 
eruption of La Soufriere in St. Vincent last April and the more serious dis-
aster caused by last month's hurricane devastation in Dominica. I just re-
turned a few days ago from my third trip to Dominica since the hurricane hit 
on August 29th. I had gone over to consult with the government and to review 
the relief effort which my government had initiated. As severely damaged as 
Dominica is, I was heartened by the spirit and resilience of the Dominican 
people who quickly began to organize themselves into tackling the reconstruc-
tion effort; they have clearly shown the will and the fortitude to begin the 
gigantic task before them. Among other things, they face a variety of continu-
ing environmental problems, including the need for reforestation. We will do 
our best along with other donors to give them the tools they need for their 
long and arduous challenge. 
20 
I must excuse myself at this time to join Admiral Knoizen and fly to 
Dominica to consult with the Prime Minister regarding major Seabee involve-
ment in the rehabilitation effort which we are initiating today. 
In closing, I would like to express my appreciation once again for your 




THE ENVIRONMENT AND THE GUIDELINES FOR PROJECT EVALUATION 
Fuat M. Andic and Ramon J. Cao-Garcia* 
INTRODUCTION 
Economic policy decisions in any country 
always have political, social as well as 
economic consequences. 	These have been 
all the more significant as the states have 
come to assume a major role in guiding and 
shaping the economies of their countries. 
Hence, not only is it desirable, but also 
inevitable that criteria other than purely 
economic be taken into account in deter-
mining public choices. 
Both at the decision-making level as 
well as in the preparation for the decision-
makers, i.e., economic planning, the major 
decisions make use of what is known in 
literature as cost-benefit (C/B) analysis. 
Be it at the general macro-level or at the 
micro-level, i.e., in the evaluation of 
individual projects, economic efficiency 
as well as financial soundness have emerged 
as key determinants, but the acceptability 
of most projects now will have to depend 
upon their ability to meet certain other 
standards in terms of C/B criteria. 
One of the crucial elements yet to be 
worked in as a quantitative element in 
project evaluation or in C/B analysis are 
the environmental factors and standards. 
It needs hardly any recapitulation that 
expansion of agriculture, fishing, forestry, 
industry, rapid urbanization, development 
of transport schemes, production and the 
use of energy which could all be lumped 
together--be it simplistically--as economic 
growth, place severe restraints on the 
environment, and the rhythm of expansion of 
such areas affects the environment in 
different degrees. 	It is, therefore, 
obvious that any development endeavor cannot 
afford to bypass the environmental impli-
cations of any economic project and/or 
plan. 	Yet, the inclusion of environmental 
considerations and parameters is a fairly 
new and almost an infant variable in the 
C/B analysis approach to economic planning. 
For quite some time the environment 
was considered too much of a trivial aspect 
to be included in project evaluation. 	The 
reasons are manifold. 	But perhaps the most 
striking reason is that the environmental 
*Professor and Assistant Professor of Eco-
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damage that may ensue did not appear to have 
a relevant social cost, simply because, in 
more cases than not, the saturation levels 
had not been reached. 	And even in those 
geographical regions where the environmental 
damage appears to have long-lasting 
implications, the problems had not become 
socially important, simply because the 
availability of unused land and the 
possibility of mobility were conducive to 
bypassing such problems. 
This is what an economist called a type 
of "cowboy economy," which is still in 
existence in some regions of the world. 
Agricultural practices in some developing 
countries are such that they cause erosion 
of the fields, which in turn degrades the 
land; peasants then move on to and prepare 
other tracts of land for exploitation. Even 
if nature does not restore the productivity 
of the soil, some other location is found, 
which easily replaces the environmentally 
damaged area. 	The problem emerges when 
additional land tracts become continuously 
scarce and/or technological conditions 
restrain or make the transfer of the 
production activity impossible. When the 
environmental damage is done, and there is 
no mobility, the problem becomes acute. 
Environmental considerations also gain 
relevance with the process of economic 
growth. 	In societies faced with choices 
and with growing awareness of the implica-
tions of different economic activities on 
environmental quality, the public as well 
as the decision-makers will have to foresee 
and assess the environmental consequences 
of projects from the time of their conception 
to the level of planning and implementation. 
At the extent that the society becomes more 
affluent and its planning horizon expands, 
environmental quality gains uppermost 
importance. 
It is inevitable that economic 
affluence and the maintenance of environ-
mental quality lead to the emergence of a 
paradox, referred to as the "project 
paradox." 	Namely, some of the projects 
that are responsible for the increasing 
affluence of the society may also be 
considered undesirable concomitantly, simply 
because they degrade the environment. 
Therefore, one of the important tasks and 
perhaps the most difficult one of project 
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evaluation and C/B analysis is to detect and 
forecast and to take such changes into account 
at the stage of project evaluation. 	This, 
in essence, is why environmental considera-
tions are increasingly gaining importance in 
C/B analysis. 
ENVIRONMENT AND THE GUIDELINES FOR 
PROJECT EVALUATION 
In any industrial project evaluation, 
the environmental considerations must accom-
plish two main purposes. One is to prevent 
the deterioration of natural resources so 
that such resources can continue to be the 
basis for further economic development. The 
second is to evaluate and provide for ade-
quate warning of the environmental effects 
of project development. The first purpose is 
nothing else but to seek guidelines to avoid 
depletion and destruction of project areas 
so that the future is not left without 
such resources and that the conditions are 
assessed for the prevention of harm to 
related resources. 	The second purpose calls 
attention to undesirable side effects, and 
the aim is to articulate the consciousness 
that the rate of return of industry in a 
particular project and the socio-economic 
return to the society may be quite different. 
In other words, total expected costs 
(including environmental costs) must be 
weighed against total expected benefits. 
Environmental considerations, when they 
are incorporated into project evaluation, 
will have to be treated as an economic 
entity or an economic parameter. 	In other 
words, it must be demonstrated that this 
particular entity has the attributes of 
scarcity, priority, and alternative uses. 
As was said in the previous section, 
environmental considerations have been so 
far excluded--except in rare occasions--
from economic analysis, mainly because the 
current analytical tools are still in a 
rudimentary stage for such an analysis. 
The difficulty arises not so much from the 
conceptual standpoint but more from the tech-
nical standpoint. However, this does not 
imply that the conceptualization of environ-
mental impacts is free from pitfalls. The 
essential or prime difficulty is that many 
environmental judgments do not have to deal 
with the imperatives of survival, but with 
the differences in values, differences in 
substance, and differences in timing. It 
is obvious that the poor or the unemployed 
would value a particular job more, say, than 
environmental esthetics, with the hope 
that the environmental damage can be repaired 
later on. It goes without saying that a 
project in the micro-sense or a development 
in the macro-sense cannot be given recipes  
as to the environmental parameters that must 
be worked into the equations. These are 
subject to critical review in various stages 
of political decision from voters to 
decision-makers. It is, however, feasible 
to have a set of guidelines by which evalua-
tions of projects or C/B analyses can be 
made with a certain degree of greater so-
phistication than what we are accustomed to. 
A report prepared by the World Bank, 
"Environmental, Health, and Human Ecologic 
Considerations in Economic Development 
Projects," lists the environmental guidelines 
as follows: 
1. Natural resource linkage: 
this step includes environmental considera-
tions from the extraction of a natural 
resource to the time that it enters into 
a projected plant; e g., in the case of 
extracting a mineral or oil, the special 
problem to be worked into the C/B analysis 
would be spillage, storage, transportation 
and refining operations. In every stage the 
undesirable effects must be quantified and 
worked into the cost side of the C/B analy-
sis. 
2. Process: analysis of alter-
native possibilities for unit operations 
and conversions. 
3. Site assimilative capacity: 
the purpose of this principle is to analyze 
and to interpret a proposed location, and 
its natural resource characteristics; and 
to sustain an operation with the environ- 
mental impacts clearly designated. 	For 
instance, in a given location where the 
project's waste cannot be assimilated 
without destroying the existing water 
quality and use, the cost calculation 
must include a required new water quality 
program. 
4. Waste management: the analysis 
of the project must include economic and 
technical analyses of all outputs, 
including by-products, and the cost of 
wastes for treatment, recycling and 
assimilation. 	It is desirable to place 
emphasis on use of the waste material, 
wherever possible; the assimilation back to 
the natural ecosystem should be considered 
as last resort. In the case of pollution, 
the weighting of costs and benefits will 
have an added element on the cost side, 
whereas re-use may increase the value on 
the benefit side. 
5. Operation and control: any 
project with environmental implications 
requires monitoring the process, and de-
signing control devices. Data compilation, 
and expertise in environmental engineering 
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pertinent to the industrial project, would 
enter into the final cost side of the evalu-
ations with due benefits being integrated 
into the social benefits. 
6. Social aspects: no C/B analysis 
would be complete without the previews and 
possibly quantification of the social 
implications generated by project invest-
ments, such as employment of a large labor 
force, influence on immigration and changes 
in land-use patterns. Cost calculations of 
social aspects may include both quantitative 
and qualitative parameters. The cost of 
providing adequate worker housing is, e.g., 
one of the quantitative elements, whereas 
cultural changes induced by relocating worker-
families would be a qualitative one. 
7. Health aspects: this step 
would deal with the need to monitor and 
maintain the health and welfare of project 
employees in and adjacent to the project 
facility. 	An attempt to quantify health 
aspects by simply assessing the economics 
of worker-days lost through absenteeism 
or the cost of medical clinics to provide 
cures would miss the most important cost 
of human discomfort. 	An assessment of 
this cost would have to be traded off against 
the illnesses associated with non-productive 
economies with poor levels of health due 
to poverty. 
8. Optimization: This analysis 
will have to be all-encompassing with re-
spect to the costs of various alternatives 
for protecting environmental values and for 
protecting natural resources, which willy-
nilly augment traditional costing procedure 
in order to accomplish overall optimum proj-
ect design. 
Nature has scarcity built-in. 	What 
we have considered from time immemorial as 
free goods, such as air, water, etc., are 
no longer free when we reach the threshold 
conditions that lead to a change of state 
and inability to carry on previous functions. 
The C/B analysis can only indicate the con-
sequences of choice; whether these choices 
are accepted or rejected is a matter of pol-
icy decision which, in the ultimate analysis, 
is bound to remain outside the scope of tra-
ditional or modified--with environmental 
considerations--C/B analysis. 
The subsequent section gives the basic 
model to be used in providing the decision-
maker with a better tool for evaluation and 
decision. 
A BASIC MODEL  
priorities. 	This is what is usually called 
an objective function, and anything that 
increments this function is regarded as 
a project's benefit, while anything that 
reduces the value of the function is 
considered a cost. Environmental guide-
lines, as discussed in the previous section, 
will have to be included at this stage, in 
order to assess the environmental effects 
of the project, as well as the costs to be 
incurred in following such guidelines. 
This process of defining the costs and 
benefits of the project, forces the analyst 
to identify the external effects that are 
expected to be generated by the project's 
activities. Here social constraints are 
integrated into the analysis, since, if 
the project does not satisfy such constraints, 
it should be abandoned. By social con-
straints is meant the set of political, cul-
tural, or other institutional restrictions 
that any project has to meet in a given 
country. 
If it is found that the project's 
activities do not violate any social 
constraint, then the next step is to 
proceed to combine its costs and benefits 
to obtain an estimate of the project's net 
social benefits over its life span, and to 
integrate those values in a final single 
figure. 	Standard techniques are available 
for this purpose, such as the present 
value of the net benefits, the internal 
rate of return, and the C/B ratio, among 
others. 	The advantages and disadvantages 
of each of these techniques have been 
extensively discussed in the literature, 
and no attempt is made here to summarize 
them. Any of these techniques provides 
a summary value of the social net benefits 
of the project under consideration, and 
this figure can be compared with the 
equivalent estimates obtained for other 
projects in order to establish priorities 
for the execution of investment decisions. 
This is what is called confronting a 
project with the decision criteria and 
allows for deciding whether a particular 
project should be rejected or implemented. 
The accompanying figure presents a dia-
grammatic summary of the process outlined 
in these paragraphs. 	This analysis, 
sketchy as it is, could provide us with 
the theoretical basis for the consideration 
of the case of small island LDCs, because it 
provides a framework that allows for an 
integrated evaluation of the environmental 
and socio-economic effects of a project. 
SMALL ISLAND LDCs: SPECIAL PROBLEMS 
The evaluation of an investment project 	 A small island LDC presents unique 
has to begin with a definition of social 	 features that have to be taken into consider- 
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ation when performing a C/B appraisal of a 
project. First is its size, which stamps 
a character of irreversibility to some 
projects that would be reversible in a 
larger country. 	Secondly, islands, by 
definition, are surrounded by the sea; so 
the sea becomes the natural isolator, as 
well as the natural conductor of environ-
mental effects caused by neighboring areas. 
These two special characteristics are of 
sufficient importance to merit separate 
consideration: 
1. Size and irreversibility of  
investment projects. The fact that a 
country has a small size could give a 
character of irreversibility to some large, 
or even medium-sized, investment projects, 
introducing levels of uncertainty that are 
not present in larger economies. 	For the 
sake of illustration, let us assume that a 
small island decides to establish an oil 
refinery on its shores. 	Because its 
internal market is limited, such a project 
will have to depend on exporting a large 
proportion of its production. 	Furthermore, 
such a project will certainly generate 
modifications in the economic structure of 
the island: some traditional outputs will 
be abandoned and new products will be manu-
factured as a consequence of the establish-
ment of the refinery. 
The important thing here is that the 
economy will be reshaped with the imple- 
mentation of the project. 	If the project 
fails, then it could become impossible for 
the island's economy to readjust its 
production patterns in the short run. 	In a 
larger economy, a failure of this sort would 
imply the decay of a community, but the 
affected individuals have the alternative of 
migrating to another community within the 
country. 	As a result, the affected 
individuals need not suffer an irreversible 
damage. 	But in a small island economy, 
people will not be able to migrate to another 
community within the island, simply because 
the failure of a project affects the whole 
country. 
A similar line of reasoning applies to 
the probability of environmental accidents. 
In a large country, an accident of this sort 
would affect only a limited portion of 
the country's total area; but in a small 
island, the accident could affect the whole 
country. 	Such probability has to be taken 
into consideration when the project is 
under evaluation, and weighed more heavily 
as the size of the country becomes amaller. 
The effects of the changes in the 
patterns of social evaluation that occur with 
economic growth are also expected to gain  
relevance with decreases in the size of 
the economy. 	The smaller the economy, 
the faster is the rate with which social 
changes are expected to spread, and the 
sooner is the emergence of the phenomenon 
of the "project paradox." 
2. Spillovers and the sea. As 
stated previously, in small island LDCs the 
sea is the natural isolator as well as the 
natural conductor of neighborhood environ- 
mental effects. 	As a result, some adverse 
environmental effects that spill over the 
borders in continental countries are 
assimilated by the sea, reprocessing the 
polluting agents without generating any 
harm. 	Also, the sea might force the 
pollution agents to be kept within the 
boundaries of the pollution generating 
country, internalizing in this way all 
the adverse by-products of a project. 
But the sea could also transport 
the environmental damage to other shores. 
In this case, the pollution generating 
country imposes a cost on its neighbors. 
Because this cost is not paid by the country 
where the project is located, there will 
tend to be incentives for ignoring such 
a cost when the project is under evaluation. 
Consequently, regional agreements have 
to be reached as to how to incorporate this 
cost into the methodology of project 
evaluation. 	Two mechanisms are available: 
either (a) an agreement is reached as to 
the maximum levels of industrial discharges 
that any country can dump into the sea--
which amounts to incorporating the cost as 
a social constraint--or (b) a mechanism is 
enacted for compensating the affected coun-
tries--which amounts to incorporating the 
cost among the environmental guidelines. In 
any case, neighboring countries should use a 
standard procedure for evaluating these ef-
fects when analyzing the costs and benefits 
of a project. 
SUMMING UP 
What this paper emphasizes are the 
following points: 
1. Environmental considerations 
will have to be included in assessing the 
costs and benefits of development projects. 
2. Environmental factors will have 
to be treated as costs, direct and/or 
indirect, of a project, and the decision 
criteria on any project will have to be 
determined with such factors duly considered. 
3. The type and size of the 
economies where the projects are located 
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of environmental factors in a C/B analysis; 
for, 
a. the size of the country can 
make the project irreversible, changing the 
cost considerations in project appraisal; 
b. the size of the country 
gives greater importance to regional 
spillover effects; and 
c. the characteristic of an 
island economy can enhance the regional 
spillover effects depending upon the role 
played by the sea. 
4. International regional guide-
line agreements, therefore, acquire all the 
more importance in project evaluation. 
In short, the purpose of this paper 
was to discuss the basic analytical tools of 
project evaluation and the incorporation 
of environmental parameters into traditional 
cost-benefit analysis. 	It attempted to 
develop a frame of reference into which 
environmental considerations are worked 
and criteria and standards are discussed to 
enable the decision-maker to take such 
considerations into account during the 
planning and appraisal stages of develop- 
ment projects. 	It identified environmental 
and related human ecologic effects and their 
costs and benefits and reviewed such 
procedures from the point of view of small 
island economies. 
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SUMMARY OF SESSION I 
Fuat M. Andic 
The heavy emphasis on the importance of good management to achieve the com-
mon goals of the islands and Dr. Blackman's criticism of the three basic strate-
gies for Caribbean economic development--a) economic and political integration, 
b) the view of the New World group--the basic premise being that underdevelop-
ment stems from the persistence of the plantation system, and c) the Marxist/ 
Leninist view recommending central planning and economic socialization--led to a 
lively discussion and certain degrees of criticism from the floor. 
It was pointed out that Caribbean economists were not wrong in looking into 
development problems, taking the economic realities of the Caribbean as the 
point of reference and examining them through their own eyes. 
The logical outcome of the paper, i.e., whether the economists misled the 
politicians was discussed at great length. The speaker emphasized that the re-
gion should undertake a systematic development of a managerial class in order to 
enhance a cadre of decision-makers. The question was then raised as to how 
managerial decisions should be separated from political ones. The speaker's 
viewpoint was that managers should be free from political intervention if this 
were not possible then whatever system a country chose, the institutions would 
fail to work and hence the goals would become unattainable. Thus in the Carib-
bean the issue becomes not so much how to plan or who is to plan but rather the 
application of well-tried principles of economic management. 
It was asked out from the floor that since state's participation into eco-
nomic activities in the small Caribbean islands has been growing, was this ten-
dency due to lack of the private sector's involvement in the development process, 
and if so should something be done about it. The speaker pointed out that he 
was not against state participation, in fact he welcomes it. The matter, however, 
he emphasized is that the state could not possibly do everything and the degree 
of state participation into the economic process could only be determined ac-
cording to the needs of the individual countries. 
He summed up his position by reiterating that if the decision-making mana-
gerial cadre can direct the efforts of people; if given country, in fact, pos-
sesses such a cadre, then the process of economic development--the process by 
which more persons in a society are progressively enabled to carry out a larger 
share of productive activities in an increasingly effective manner--will take 
place. 
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FACTORS CONSTRAINING GROWTH OF MICROSTATE ECONOMIES 
S.B. Jones-Hendrickson* 
INTRODUCTION 
Oscar Wilde was reputed to have said 
that "An economist is a man who knows the 
price of everything and the value of nothing." 
(Daly, 1977:4) In this paper, I hope to 
avoid the Wilde rebut and deal with some 
issues which are of concern to the smaller 
Caribbean islands. I hope that my develop-
ment of some of the fundamentals will be 
beneficial to the policy decisionmakers and 
other members of the political directorate in 
the smaller Caribbean islands. 
From an operational point of view, the 
organizers of this "Conference on Environ-
mental Management and Economic Growth in the 
Smaller Caribbean Islands," have defined the 
"smaller islands" as those having areas less 
than 10,000 square kilometers and populations 
of less than 500,000 people. This numerical 
classification includes Antigua, Barbados, 
British Virgin Islands, Dominica, Martinique, 
Guadeloupe, Montserrat, Netherlands Antilles, 
St. Kitts-Nevis-Anguilla, St. Lucia, St. Vin-
cent, Grenada, and the U.S. Virgin Islands. 
What are the interlocking forces which 
put these countries into the category of the 
"smaller Caribbean" countries? The arbitrary 
measures of area and population size seem to 
have taken precedence over other critical 
factors in the characterization of these 
smaller Caribbean islands. In the groups 
there are "more developed countries" accord-
ing to some economists' standards; there are 
colonies; there are governments of transfor-
mation; there are governments in transition; 
in general, they are an odd lot of entities, 
harbingers of people who cherish common aspi-
rations. 
At the Caribbean Research Institute (CRI) 
of the College of the Virgin Islands, our fun-
damental thrust is on the dynamics of the Micro-
state Economies. The sociology, the economics, 
the politics, in sum, the full thrust of "micro-
ness" is being operationalized. We are not 
hamstrung by the area and population definition 
of the smaller Caribbean islands. We call them 
* Caribbean Research Institute, College of 
the Virgin Islands, St. Thomas, V.I. 00801. 
Microstate Economies (MSEs). We characterize 
them as (1) small states with limited land 
area, limited resources, and populations; (2) 
politically autonomous or internally self-
governing with the determination to be ac-
cepted as separate and distinct entities; 
and (3) having an urge to move as far and as 
fast as possible into the category of "de-
veloped" countries. 
Our definition seeks to be all embrac-
ing and there could be problems with such a 
position. However, at the Caribbean Research 
Institute, we are devoting our efforts toward 
an understanding of the Microstate Economies 
of the world, with special emphasis on those 
Microstate Economies in the Caribbean. To 
articulate and concretize some of the critical 
underpinnings of what we perceive of the MSEs, 
we have launched a journal called Microstate  
Studies. 
In this spirit, we view the Conference 
as one of overarching importance in the formu-
lation of solutions to the critical prob-
lems of survival in the Microstate Economies 
of the Caribbean. 
In the last part of our definition of 
"Microstate Economies," we center on the 
issue of "having an urge to move as far ane 
as fast as possible into the category of 
'developed' countries." Within this urge 
and desire lies the salient issue that I 
wish to deal with in the paper, namely: How 
do the natural and human resources of a 
Microstate Economy constrain its economic 
growth? The focus of the paper will be on 
four resources, i.e., water, human, energy, 
and land (WHEL). In section two of the 
paper, I review some of the features of con-
straints inherent in the four resources as 
they are perceived by some scholars. Sec-
tion three poses the counter-question, name-
ly, are water, human, energy, and land con-
straints to economic growth? The final sec-
tion of the paper assesses the evidence 
presented and cites some points of departure 
which decisionmakers and other members of 
the political directorate may wish to con-
sider in the formulation of policies geared 
to confronting the issues of constraints to 
economic growth in the Microstate Economies 
of the Caribbean. 
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WATER, HUMAN, ENERGY, LAND: 
CONSTRAINTS TO ECONOMIC GROWTH 
The countries which this Conference is 
calling the smaller Caribbean islands, but 
which we choose to call Microstate Econo-
mies, are now receiving a tremendous degree 
of coverage in the literature of political 
economy. Central to the analysis of the 
current focus are the questions of size, 
political autonomy, and economic viability. 
We will deal with these issues in section 
three. It is safe to say, nonetheless, that 
Caribbean MSEs are now on the agenda, they 
have been removed from the backburner. In 
this regard, the focus of attention may be 
germane in terms of ideas for the political 
directorate in the countries in question. 
Although the countries under discussion 
now fall under the analytical categories of 
water, human, energy, and land, they have 
been discussed in the literature of politi-
cal economy as dependent-underdeveloped econ-
omies. The term is being used in the sense 
of Jones-Hendrickson and Bourne (1977: 1-2), 
namely that the countries: 
are dependent on the rest of the world--
a euphemistic term for the capitalist 
world--as suppliers of their imports of 
basic foodstuffs and intermediate goods, 
as markets for exports which constitute 
a large part of the domestic production, 
and as providers of finance for private 
and governmental consumption and invest-
ment expenditures. 
Dos Santos (1973) fortifies this definition 
by defining dependence as a "situation in 
which the economy of certain countries is 
conditioned by the development and expansion 
of another economy to which the former is 
subjected." 
Our focus, in this paper, on the re-
sources of water, human, energy, and land of 
the Caribbean MSEs has to be seen in the con-
text of the dependent-underdevelopment of 
the countries. From that point of view, the 
question that we have been given has to be 
analyzed against this politico-economic re-
lief. In other words, to understand how the 
natural and human resources of a Microstate 
Economy constrain its economic growth, we 
have to root this question in the politico-
economic reality and social relations of the 
countries in focus. We will now discuss each 
of the resources beginning with water. 
Water 
Over a 3-year period, 1975-1978, a group 
of Caribbean social scientists undertook a 
study of Caribbean Public Enterprises. The  
study was under the auspices of the Institute 
of Social and Economic Research (ISER), Jamai-
ca, and the Institute of Social Studies (IDS), 
Guyana. The work was funded by the Social 
Science Research Division of the Canadian In-
ternational Research Council. I undertook a 
study entitled "An Analysis of the Production 
and Provision of Water Services in the Micro-
state Economies of Antigua, British Virgin Is-
lands, St. Kitts-Nevis-Anguilla and Montserrat." 
The work was a companion piece to one on which 
I am working for the U.S. Virgin Islands. 
Essential to my contention about the pro-
duction and provision of water services in 
MSEs is the notion of economic growth. Eco-
nomic growth is defined, for our purposes, as 
an increase in a country's gross national 
product (GNP). In other words, if there is 
visible evidence of increases in the produc-
tion of final goods and services in a country 
during a specified period, we take this to in-
dicate economic growth. That is a big picture 
or a macroeconomic view. From a microeconomic 
view, economic growth implies some sustained 
increase in per capita income or per capita 
gross domestic product (GDP). This latter 
definition is encroaching on the territory of 
the human resource/population aspect. We 
will discuss that aspect later. 
Now that we have the economic growth as-
pect clear, let us determine why water re-
sources may be considered a constraint to eco-
nomic growth. Currently there are no accurate 
records on water consumption in the entire 
Caribbean. In the larger Caribbean countries 
there has been some pretense regarding the col-
lection of water data, but as my colleague Karl 
Theodore (1977) has demonstrated for the Trini-
dad water situation, the data are more apparent 
than real. There is a growing body of evidence, 
however, that as the Caribbean demand for water 
increases, thousands of liters of water are 
needed to accommodate the demand in agricul-
ture, industry, and domestic consumption. The 
increasing demand has a major complication. 
This results from the increases in consump-
tion due to population growth. 
Five sources of water are characteristics 
of our region, like most regions. They are 
precipitation; surface water; stored water 
(water in the top soil); ground water (water 
at deeper levels than stored water); and sea 
water. In the MSEs under discussion, these 
five sources vary from island to island. The 
topography of the islands has significant im-
pacts on the quantity of water that is at-
tracted to and that is retained in the islands. 
On the one hand there is mountainous Dominica 
that attracts and retains a great deal of 
water, has rivers and in which, therefore, 
water may not be a problem. On the other, 
there is Anguilla, Barbados, the Netherlands 
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Antilles, the British and U.S. Virgin Islands 
which are "flat," have chalk and limestone 
formations, and which do not attract or re-
tain adequate quantities of water. 
The seasonal and cyclical nature of 
precipitation in the Caribbean buttressed by 
the topographic features of the microstates 
in question have established marked modes of 
precipitation. The hurricane seasons and the 
hotter months of a year are clearly distin-
guishable from the drier months of a year. 
This dry/hot seasonality in precipitation has 
good and bad effects. Water is needed for 
consumption, farming, industry, and so on. 
But when it comes in terms of floods or 
hurricanes, the same master which normally aids 
in agricultural production, turns into a 
demon of destruction. The recent experience 
of Dominica and Hurricane David graphically 
illustrates our point. 
There is no hardcore evidence that the 
lack of water in the Caribbean MSEs drove 
decisionmakers to institute water-enhancing 
and water-saving devices. It seems that it 
is more from the point of view that necessity 
is generally the mother of invention. In 
Antigua, Anguilla, and the Virgin Islands 
most houses have some kind of water catchment. 
Through this medium the water services which 
are linked to the health component of economic 
growth and development are enhanced. 
Run-off water is invariably collected in 
ponds, dams, and lakes in many of the MSEs. 
The method is rudimentary at best but it 
serves to augment the water supply in some of 
the islands. In the case of St. Kitts, for 
years, dams or "sluices" were integral parts 
of trapping water on the sugar estates. The 
method is falling in disuse, but it still has 
some adherents among agriculturalists in 
the region. 
Ground water is the main source of water 
in many of the islands. No accurate data 
exist on the quantity that is available in 
the MSEs. However, partial evidence indicates 
that a sufficient quantity exists which, if 
adequately mined, could solve some of the 
water inadequacies in some of the islands. 
Here, for example, we cite the work of Christ-
mas (1977) and his ground water assessment 
in St. Kitts. In Montserrat and St. Croix, 
Virgin Islands, there have been some high-
yielding wells. A problem from which many of 
the islands suffer is the poor and inadequate 
transmissibility of the aquifers. The water 
yield is constrained, and compounding the 
problem is saline intrusion. Antigua, An-
guilla, St. Thomas, and Tortola in the Vir-
gin Islands also suffer from saline intrusion. 
In those entities where water demand 
continues to outstrip the supply and where, 
as a result, there are inherent constraints 
on economic growth, water desalination tech-
nology is in vogue. The larger Netherlands 
Antilles, Bermuda, the Virgin Islands, and 
Antigua have desalination plants which are 
geared, ostensibly, to augment their water 
supply. Given the state of the arts vis-a-
vis the technology, and given the political 
culture under which many of the plants were 
purchased, none of the desalt plants is func-
tioning according to capacity requirements. 
In fact, as in the case of the U.S. Virgin 
Islands and Antigua, the plants are more often, 
than not, under repair. 
All things being equal, the microstates 
under discussion do have adequate water. 
Water surrounds the islands. Rainfall is 
relatively adequate. There are some rivers, 
perennial and intermittent streams. Some of 
the islands have good sources of ground water. 
Paradoxically, however, the water resource 
in the MSEs is inadequate for the region's 
demand. The problem is inadequate water 
management, outmoded water technology, or 
inappropriate modern technology. Domestic 
and industrial pollution of the rivers, water 
table, and •seas around the islands, among 
other inadequacies, have all combined to 
effectively impose some constraints on 
water services. 
There are statistical data which indi-
cate that the demand for industrial and do-
mestic uses of water is rising in the Carib-
bean MSEs. The revitalization of sugar in 
St. Kitts and Antigua, the expansion of 
agricultural crops in the Windward Islands, 
and the new thrust in food production in the 
region per se, will all make additional de-
mands on the water table. From available 
statistical data, also, we know that a grow-
ing individual of about 75 kilograms needs 
about 10 times his/her weight in water per 
annum. Given the increasing population in 
the MSEs, given the drive to increase food 
production, and given the inadequate water 
supplies, it becomes readily apparent that 
the inadequate water resource is a constraint 
to economic growth. To the extent that we 
perceive of a positive link between water 
resources and economic growth, the constraints 
of inadequate water services could have 
resultant constraints on economic growth 
in the islands. We will return to this 
issue in section three. Let us now turn to 
human resources. 
Human Resources 
Economists describe human resources as 
people who are capable of taking part in the 
production process. The general Western def-










the activities outside of the household which, 
indirectly or directly, provide goods and serv-
ices to the household sector when and where they 
are required. The use of people in the produc-
tion process is termed labor. Human resources 
are crucial in the production process. The pro-
duction process is the core of economic growth. 
Implicitly, human resources, like natural re-
sources are crucial in economic growth. 
Human resources, labor, or population 
could be seen as a constraint to economic 
growth in the MSEs if the Malthusian ar-
gument regarding the differential growth in 
population and food supply is accepted. The 
Reverend Robert Thomas Malthus was so struck 
with human misery that he felt forced to de-
velop some logical explanation for human 
suffering. The oft-mentioned Malthusian 
doctrine first published in an anonymous 
Essay on the Principle of Population in 1798, 
caused a great deal of controversy. When 
it was revised and published under Malthus' 
name in 1803, Malthus established his famous 
doctrine. Simplistically, Malthus contended 
that the unchecked breeding of man causes 
population to grow by a geometric progres-
sion, whereas the food supply can only grow 
by an arithmetic progression at the very 
least. In other words, population tends to 
grow 1, 2, 4, 8, 16, whereas food supply 
grows 1, 2, 3, 4, 5, and so on. 
This Malthusian doctrine has a number 
of adherents among those scholars and com-
mentators of and on the MSEs of the Caribbean. 
It is argued that population is growing too 
fast, while everything is being imported to 
feed the burgeoning population. This popula-
tion growth, as a consequence, is causing havoc 
on economic growth. There has been no real 
economic growth, since population growth, 
combined with inflation, has served to con-
strain economic growth. 
Many economists suggest that there is a 
positive relationship between the decline in 
the population growth rate and economic growth 
and development. From this it is inferred 
that development could be a mechanism for 
controlling the population. In other words, 
development may be used as a tool to cur-
tail human resources. The evidence is still 
controversial, however, regarding the role 
development or economic growth plays in terms 
of population. Economists have not been too 
successful at accurately predicting short-run 
perturbations in population growth. They have 
been able to give some general explanation 
pertaining to the relative rates of growth be-
tween population growth in "developed" and 
"developing" countries. However, when it comes 
to fully understanding the dynamics of popula-
tion growth in MSEs, such as those in the Car-
ibbean, economists have a long way to go. 
At the crux of the population-economic 
growth issue is the so-called "low-level 
equilibrium trap" as developed by Nelson (1956: 
894-908). The argument inherent in the low-
level equilibrium trap (LLET) is the classi-
cal approach to population/human resources 
and economic growth. Increasing population 
growth in the MSEs in question means that more 
of the countries' efforts must be devoted to 
food production. In this respect fewer re-
sources will be set aside for other factors 
of economic growth and development. If the 
region still continues to suffer from nutri-
tional inadequacy, as indeed the CARICOM Health 
Desk has indicated, then the productive capac-
ity of the population may still decrease. 
Fundamentally, it means that a rapid in-
crease in the labor force will force the 
economies to devote larger and larger amounts 
of their little savings to equip the human re-
sources in the countries. In essence, what 
all this amounts to is the following: a high 
birth rate, even if it is counterbalanced with 
a high death rate, results in a skewed age 
composition of the population with too many 
people not contributing to production. Or to 
put it another way, too few persons contribut-
ing to production. In the Caribbean, and spe-
cifically in the Caribbean MSEs, there is, in 
general, a bimodal population distribution. Be-
tween ages 0-14 there is one mode and between 
45-64 there is another mode. It may be infer-
red that persons between the ages of 15-44 suf-
fer from a very high depending ratio: a large 
group of older people, and a larger group of 
young people (see figure 1). This situation 
amounts to a high ratio of consumers (the two 
modes) to highly productive workers (age 15-44). 
Since many of the children may not survive to 
working age, they are in effect cutting into 
the economic growth of the countries. 
Percentage 
Figure 1: A Hypothetical Approximation of 
Distribution of Population in 
the Caribbean by Age 
Note: Data for the Eastern Caribbean MSEs 











Consequently, the classical argument is, 
"rapid population growth may prevent the eco-
nomic development that would otherwise be the 
'cure' for the demographic change," (Edel, 
1973: 36). Increasing population may con-
strain economic growth, bring on stagnation 
and starvation, if it is accepted that the 
move to higher economic growth is contingent 
upon low levels of population growth. How 
does all of this relate to the low-level 
equilibrium trap (LLET)? 
In figure 2 we illustrate levels of pro- 
duction per capita on the horizontal axis. 
Rates of economic growth are depicted on the 
vertical axis. Let us assume that population 
growth rates (Pr) are increasing above sub- 
sistence income level. This is in keeping 
with the early stages of development thesis. 
Assume that these population growth rates be-
gin to decline at per capita production $M. 
Let us further assume that the economic growth 
rate of production (Yr) is greater at higher 
levels of per capita production than at lower 
levels of production. We arrive at this as-
sumption because if the MSEs have high income 
levels, public policies may steer more funds 
into capital expenditure for growth and devel-
opment purposes. 
The arrows point to levels of unstable 
equilibrium in that they pinpoint the direc-
tion to which per capita production will flow, 
at given levels. For example, at a given level 
between subsistence and a per capita income 
of $N, the rate of population is higher than 
that of production. In this respect, the 
system is driven back to the subsistence level, 
arrow two. When the economic growth rate (Yr) 
is above $N per capita, economic growth rate 
(Yr) will exceed population growth rate (Pr). 
In this case, economic growth will be perpet-
ual and population growth rates will continue 
to fall. 
This somewhat fairy-tale analysis is the 
low-level equilibrium trap (LLET) as formulated 
by Nelson (1956). The analysis leads to the 
conclusion that there will be a stable equi-
librium in the system at subsistence level. 
This equilibrium trap can be destroyed only 
if an economy increases its income level be-
yond $N per capita. LLET is sometimes discus-
sed as if it is an iron-law of nature; a 
"China Syndrome" from which developing coun-
tries cannot escape on their own accord. Re-
cent demographic discussion seems to confirm 
this Malthusian discussion for developing 
countries. Of course, there is always foreign 
aid which can provide the magic level to 
catapult the trapped countries beyond the 
critical minimum subsistence level. The ac-
ceptance of LLET has led into some of the pop-
ulation contol and family planning measures. 
To the degree that this simplistic argument of 
Annual 
Growth Rate 
Per Capita Income 
Figure 2: Low-Level Equilibrium Trap. 
(After Edel, 1973: 37) 
LLET is accepted for granted, the population 
human resources nexus is a constraint on 
economic growth in MSEs. But, are human 
resources really a constraint to economic 
growth in the Caribbean MSEs? We will return 
to this issue in section three. Now let us 
concentrate on the third resource: energy. 
Energy 
Less than a year ago our Ecological Cen-
ter of the Caribbean Research Institute 
mounted a conference entitled "Energy Self-
Sufficiency and the Virgin Islands." The 
concerns of that conference are particularly 
germane to the concern of energy as a resource 
contraint in the economic growth of MBEs. In 
that CRI conference, the concerns were that: 
Ninety percent of energy requirements in 
the Virgin Islands is met by the importa-
tion of petroleum. This fuel provides 
electrical and heat energy as well as 
water. Wind and solar power abundant in 
the Virgin Islands, provide negligible 
energy at this time. Self-sufficiency 
requires heavy use of wind and solar 
power, . . . and extensive modification 
of current consumption patterns. (The 
questions were posed) Is energy self-
sufficiency a reasonable alternative for 
an already developed tourist economy? 
Will increased self-sufficiency mean in-
creased political and economic freedom? 
The concern of that conference could be 
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(2) "Unless energy production grows, the 
poor will be forever frozen at low 
levels of energy consumption and will 
never have the benefits of 'energy 
slaves' or household appliances." 
"Developed countries need more en-
ergy because the population growth 
rate requires it." 
(3)  
rephrased to apply to the MSEs of the Carib-
bean. Since the Virgin Islands are part of 
the MSEs in question, it is instructive to 
reflect on the conclusions of that conference. 
By and large, there was no consensus of opin-
ion on the aspect of energy self-sufficiency 
in the Virgin Islands. Many people felt that 
there was a definite need to utilize wind and 
solar energy and reduce the dependence on pe-
troleum. Implicit in this reduction of de-
pendence on petroleum is the nature of the 
stultifying effect that inadequate energy re-
sources could have on Caribbean MSEs. Of 
course, this peculiarity only obtains because 
of the nature of energy using equipment in the 
area. The region is so locked into metropol-
itan technological aspirations that any ener-
gy crisis must have a stagnating effect on 
economic growth. 
This issue of energy and economic growth 
is primarily a reaction to the Arabs offen-
sive in attempting to get "a piece of the 
rock" in the Prudential parlance. The "en-
ergy and growth debate" (Daly, 1977) harks 
back to the developed world's "reaction to the 
energy crisis (which) has been essentially to 
seek more energy at any cost," (Daly, 1977: 
129). For the so-called developed world, 
breeder reactors and the development of fis-
sion power have assumed top priority as the 
energy source for the world's future (National 
Council of the Churches of Christ in the USA, 
1975). Linked to this Plutonium Economy argu-
ment is the "growth versus no growth" (Mishan, 
1976) thesis of the "developed" countries. 
The developed countries have a problem of 
energy and economic growth. In addition, 
those countries have a problem of limiting 
their economic growth so that they could pro-
vide some level planning in their economies 
and eschew levels of conspicuous consump-
tion. Five sets of view have been advanced 
against the proposition to limit growth in the 
developed countries (Daly, 1977: 129-130): 
(1) "Energy growth is necessary to 
maintain employment." 
(4) "Developed countries need energy 
growth for defense and military 
deterrence." 
(5) "Developed countries need energy  
growth to clean up the pollution and 
recycle the wastes that have resulted 
from past economic growth and will 
result from future growth. Developed 
countries need to grow so that (they) 
will be rich enough to afford the cost 
of cleaning up." 
In a scathing attack on these five argu-
ments, Daly (1977) contended that the five 
sets of views were really a smokescreen 
geared to maintaining special interest in 
the developed countries. The arguments, he 
notes, are fallacious for several reasons. 
First, "the energy sector is the most capital-
intensive sector of (an) economy and offers 
the least new employment per dollar invested 
of any major sector." Second, it is better 
"to help the poor (by putting) more money in 
their hands through a minimum-income program, 
perhaps in the form of a negative income tax," 
than to assume that a trickle-down approach 
to development would assist them. Third, 
"the association between energy growth and 
economic growth, even as conventionally meas-
ured, is very loose." By and large, there 
is no unequivocal argument for the linking of 
economic growth and energy growth. 
Energy as a constraint to economic growth 
in Caribbean MSEs differs from the issue in 
the developed Capitalist economies of North 
America and Europe. There, as many Western 
economists have argued, the question is eco-
nomic growth under what regime? The issue is 
economic growth and quality of life as some 
see it, according to Solow (1977). Goldman 
(1977) sought to show that even in non-Capi-
talist economies the problems of energy, 
pollution, and economic growth are intimately 
linked. In developing countries, and specif-
ically Caribbean MSEs, we concur with Daly 
(1977: 148) that it is 
absolutely a waste of time as well as 
merely backward to preach steady-state 
doctrines to underdeveloped countries 
before the over-developed countries have 
taken any measures to reduce either their 
own population growth or the growth of 
their per capita resource consumption. 
For the Caribbean MSEs, economic growth 
is desirable. Some energy is also desirable. 
However to effectuate energy growth according 
to the dictates of U.S. norms is patently 
foolish and myopic. While the lack of ade-
quate energy resources is a definite constraint 
on economic growth, a prior question is im-
portant. What economic growth levels are 
desirable in MSEs? We suggest that the policy-
makers in the MSEs of the Caribbean have to 
take into serious view the capacity of their 
economies for economic growth, the dependence 
that energy can generate, and the welfare needs 
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and aspiration of their people. They have to 
determine the full meaning of "small is beau-
tiful." In their case, small quantities of 
energy may be a constraint to economic growth, 
but they may also be less harmful to their 
civilization. Finally, let us turn to Land. 
Land 
In the act of four "constraints" to eco-
nomic growth, land area in the Caribbean MSEs 
poses a definite problem to their economic 
growth and potential. In terms of metropol-
itan norms, the Caribbean MSEs are handi-
capped. They are too "small," so the saying 
goes. People do not have space to move about. 
There is no room to run and play without 
bumping into each other. One scholar from 
the larger Caribbean, sociologist Orlando 
Patterson, claims that they would not be 
caught in an MSE for more than a week. 
This naive understanding of the Carib-
bean MSEs derives from a static view of the 
countries in question. If the countries are 
viewed from a dynamic perspective, the size 
issue does not, in itself, become a constraint. 
More about this later. In the region the 
issue of size and economic growth constraint 
was first systematically raised by William 
Demas (1965). He claimed that "the alter-
natives open to small countries in the con-
temporary world are much more circumscribed 
than those open to larger countries," (Demas, 
1965: 39). Viewed in this metropolitan-
oriented view, the Caribbean MSEs are in fact 
doomed. They are small vis-a-vis the USAs of 
the world, they have burgeoning populations, 
their natural resource base is meagre, their 
energy levels are inadequate, and in sum, they 
will continue to be what V.S. Naipaul face-
tiously called the area "the Third World of 
the Third World." 
We are not naive to believe or subscribe 
to the view that land area does not pose a 
severe constraint to the Caribbean MSEs. 
While the arable land cannot be viewed in a 
simple Ricardian schema, there is sufficient 
evidence that much of the land is not cur-
rently suitable for agricultural purposes. 
Lack of arable or cultivable land in the MSEs 
in question poses a serious problem for the 
masses. This has developed from a system of 
unequal economic and social relations in the 
MSEs. Over the years, peasants have been 
deprived of access to fertile acreages. Many 
of their acreages have been monopolized by 
elites in the islands and by foreign companies. 
In essence, the peasants have no other recourse 
but to cultivate marginal lands. The inevi-
table result of this practice has been the 
continuous erosion of the land, deforestation, 
soil exhaustion, and continued misery For the 
poor. 
That the physical size of the Caribbean 
MSEs is a constraint to economic growth, is 
a commentary on the obvious. It seems logi-
cal to assume that if the countries had 
greater degrees of freedom to exercise crop 
rotation, to let lands lie fallow while 
other areas are under cultivation, that the 
production of food for the domestic market 
would have been less susceptible to external 
market conditions. However, since the con- 
sumption patterns of many of us in the region 
is away from cassava and onto wheat, since we 
must have caviar in our "bar-shops," all of 
the four resources mentioned--water, human, 
energy, and land--are perceived as constraints 
to economic growth. For too many in the re- 
gion, economic growth is that type of growth 
which permits a stereo, washer and dryer, 
color television, the omnipresent car, and 
all of the other perquisites of the metro-
politan suburban household. We aspire to 
consume what we have not produced. 
In our 2 x 4 islands we want superhigh-
ways, such as exist in St. Croix, Virgin 
Islands. Nevertheless, we clamor for an 
agricultural base. We want skyscrapers, 
large parking lots, the usual conrete jungles 
to accommodate our wants and desires; we im-
port almost everything. When all is said and 
done, are the resources really constraints to 
economic growth in the MSEs? We are eter-
nally optimistic and as a consequence, we 
take a positive view toward water, energy, 
human, and land resources relative to eco-
nomic growth. Let us explore these points 
some more. 
WATER, HUMAN, ENERGY, LAND RESOURCES--
ARE THEY REALLY CONSTRAINTS TO 
ECONOMIC GROWTH IN MSEs? 
Decisionmakers in the Caribbean MSEs 
could be confronted with a mammoth problem 
if they perceive of economic growth in the 
same manner as Capitalist countries. In 
this respect their planning insights for the 
future may be "cloudy" as far as the con-
straining effects of water, human, energy, 
and land resources are concerned. But are 
these four factors really constraints in 
the sense that their combined effects re-
strain, check, confine, and repress economic 
growth? I suspect not. These factors are 
necessary restraints to economic growth, but 
they are not all-encompassing barriers to 
economic growth. What evidence is there to 
justify this view? 
In the case of water the problem in the 
Caribbean MSEs stems from peoples' misunder-
standing and misuse of water resources. As 
I have indicated elsewhere, "the mores and 
culture of a people can augment the quantity 
(and quality) of water that penetrates the 
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surface soils to the subsoils. This is not to 
suggest that the capacity of the soils can be 
increased; . . . a better soil structure can 
be promoted, dry land farming can be encour-
aged, and other water-saving techniques can be 
put into effect." (Jones-Hendrickson, 1978: 4). 
Water need not be a constraint to econom-
ic growth in the region if there is the insti-
tutionalization of "modes of action" which en-
courage citizens of the various states to treat 
water as a critical life resource. On my many 
frequent trips to my home (St. Kitts), I shud-
der when I see young and old alike turn on taps 
and let piped water run indiscriminately. Mark 
you, I was once part of that water-wasting cul-
ture. There is hope for change. 
Another example of the misuse of water 
resources is in the case of St. Thomas, Vir-
gin Islands. Between 1976 and today, the 
water situation has taken a hazardous turn. 
And yet the demand for water has increased 
precipitously over the period. One would 
have imagined that the people in authority 
would have encouraged the population at large 
in the ways of developing a water conscious-
ness. There has been much rhetoric: action 
has been a commodity in shortage. 
Some quantity and quality of economic 
growth is required in the Caribbean MSEs. 
Water has a definite role to play in this 
scenario. We are of the opinion that new 
ideas have to be brought to bear on the 
matter to mitigate the inherent constraints 
of water on economic growth. If water has to 
be transported from one state to another, as 
is true between Puerto Rico and the Virgin 
Islands, then this method should be explored. 
Water's constraint on economic growth im-
pinges on water management, technology, hy-
drology, chemistry, engineering, economics, 
and culture. This multifaceted approach to 
the solution of water's constraint is of par-
amount importance in minimizing and eliminat-
ing its constraining effects on economic 
growth. Hence, while we recognize that it is 
a constraint, we believe it could be managed 
within certain limits. 
From the perspective of human resources 
as a constraint to economic growth, the aged 
arguments of too few, and paradoxically, too 
many persons come to mind. It is sometimes 
argued that the islands do not have the req-
uisite manpower to mount, manage, and maintain 
specific projects. By the same token, it is 
contended that there needs to be checks on 
the population growth because the Malthusian 
spectre could overtake the economies. I be-
lieve that every adversity has within it the 
seed of an equivalent or greater benefit. 
On the one hand, if the inadequate human re-
sources pose a problem to economic growth, 
we have to ask ourselves some serious ques-
tions regarding income distribution in the 
economies concerned. In other words, when 
we perceive of this economic growth, what 
kind of economic growth are we thinking of, 
and for whom is the economic growth destined? 
In whatever strategies of economic 
growth opened to the decisionmakers in the 
MSEs, the question of the allocation and 
specific redistribution of the economic 
benefits must be brought to the forefront. 
The human resources constraining ef-
fects were raised by the U.N. Conferences 
on Population in Bucharest, and on Food in 
Rome. But while they were more concerned 
with carrying capacity of countries, our 
concern here must be on the type of human 
resources in the Caribbean MSEs. In a 
nutshell, when we view human resources as 
a constraint on economic growth, from what 
social relations paradigm are we operating? 
Of the four resource constraints under 
discussion, human resources are the main 
ones that lead us into neo-Malthusian and 
neo-Marxian debates. Human resources could 
be linked to poverty. If there are many 
people in an economy who do not contribute 
to production, then human resources may be 
seen as a constraint instead of a companion 
tool to economic growth. Daly (1977: 153-
154) demonstrated that Malthus viewed human 
resources and poverty from the literal Latin 
meaning of proletariat, namely "those with 
many offspring." In the full Roman sense of 
the word, proletariat means "the lowest class 
of a people, whose members, poor and exempt 
from taxes, (are) useful (to economies) 
only for the procreation of children." To 
many commentators of the economic situation 
in the Caribbean MSEs, this Malthusian syn-
drome is discernible in the region. 
Human resources, to the extent that they 
could be a constraint on economic growth, 
are different in the Marxian poverty situa-
tion. To Marx, the social relations of pro-
duction, and not the proliferation of the 
proletariat, were the results of poverty. 
In other words, when population growth ex-
ceeded production and poverty was visited 
on the masses, it was the social relations 
of the economies which were fundamentally 
responsible for the poverty. It was not 
because there were too many people in the 
economy. 
Those who view human resources (many 
people) as a constraint to economic growth, 
are implicitly hinting at a Malthusian and 
neo-Malthusian solution to the problem. 
Malthusians urge abstinence and neo-Malthu-
sians suggest contraception. Marx saw over- 
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population as relative to Capitalist institu-
tions. He urges worker solidarity and an 
overthrow of the Capitalist system. In this 
respect, it does not make any sense to re-
strict the numbers of the population. 
Basically, the issue of human resources 
as a constraint turns on two themes: (1) Are 
there too few people in the MSEs to permit 
growth to take place smoothly, and (2) are 
there too many people who are "eating" the 
surplus of production? In response to the 
first question, Vaughn Lewis and Patrick Em-
manuel (1975) have suggested that the smaller 
Caribbean countries should seriously consider 
pooling their human resources to enable them 
to tackle some of the bottlenecks in economic 
growth and development. Elsewhere I have 
suggested that the entire region needs to 
consider an integrationist approach to develop-
ment and transformation that puts into ef-
fect a Regional Adaptation System and a 
Local Adaptation System (Jones-Hendrickson, 
1979). 
The second question centers on the defi-
nition of poverty in the MSEs. If poverty is 
considered in the traditional sense as "low 
per capita income of a class," where per 
capita income is the ratio of total income 
(Y) to total population (P) for the class 
the Malthusian-Marxian debate.may be resolved. 
Malthus is concerned with explaining the 
dynamics of population (P) whereas, Marx is 
concerned with explaining the social rela-
tions underpinning income (Y). Those who 
argue that human resources are a constraint 
to economic growth are presenting an uni-
dimensional point. Decisionmakers have to 
treat this issue from a total systems point 
of view and avoid dogma. 
In the Caribbean MSEs, the lack of ade-
quate energy supplies could continue to be a 
serious threat to economic growth. The islands 
could continue to have a balance-of-payments 
problem which stems, indirectly, from rising 
fuel costs. Decisionmakers in the MSEs have 
to pay strong attention to shifting consumption 
patterns to suit the realities of their econ-
omies. If they permit unrestrained consumer-
ism which apes the consumerisms of metropol-
itan countries, they will be the gravediggers 
of their societies. Survival in MSEs along 
different lines does not mean reverting to a 
hoe and machete economy. It does not mean 
drying fish on the side of outhouses to pre-
serve, as opposed to using a refrigerator. 
It does mean that each economy has to, in 
the proverbial sense, "cut its garment ac-
cording to its cloth." 
Energy is necessary for some types of 
economic growth. Technology is necessary 
for some kinds of economic growth. It has  
to be clearly understood by decisionmakers 
and others in the MSEs that energy is not 
"white magic" that will necessarily perform 
a Midas touch on the economies. It has to 
be clearly understood that MSEs cannot af-
ford to establish altars to the gods of 
technology and energy. In the last analysis, 
one thing has to be brought into sharp re-
lief. If decisionmakers in the MSEs are to 
create the kind of future that will guarantee 
the survival of their societies, the path 
to follow, the turnpike to get on is not 
that path or turnpike that metropolitan 
countries now follow. This does not mean 
that ideas cannot be adopted from the met-
ropolitan experience. It simply means that 
Caribbean MSEs have to refrain from "what 
monkey see, monkey do." 
Some members of the political direc-
torate in the Caribbean MSEs and some mis-
guided technocrats in the region subscribe 
to the view that it is either more and 
cheaper energy or back to the caves. This 
is patently ludicrous. When we consider 
the holocaust that could be created in the 
region, when we consider the pollution that 
large firms already cause in come countries, 
for example in the case of St. Croix, Virgin 
Islands, we shudder to think what increased 
energy supplies have in store. Energy is a 
constraint to economic growth if that growth 
is seen as metropolitan-type growth for 
conspicuous consumption. Decisionmakers in 
the region would have to decide whether they 
wish to live in pollution-free economies or 
in deformities-inducing environments. It 
is not too late for the leaders in the MSEs 
to begin to think in terms of strict pollu-
tion controls versus the costs and benefits 
of energy usage vis-a-vis economic growth. 
Finally, the question of land as a con-
straint to economic growth is really a ques-
tion of size. I do not believe that land, 
size, in and of itself is a constraint to 
economic growth. Size is a constraint if 
it is viewed in the classical sense of size 
of market. But, to my mind, there are no 
inherent constraints to economic growth 
stemming from the "small size" of the MSEs. 
Last month at a Conference on Integration 
and Development in the Caribbean, held in 
Mexico City, I argued that size is not a 
constraint to leconomic viability. In fact, 
I agreed with Lloyd Best (1971: 29) that 
small countries could attain economic via-
bility if they are capable of discovering and 
exploiting their resources. (My emphasis.) 
On a companion note, Emmanuel (1976: 1) 
intones that "the central issue of (size) is 
whether non-viability is inherent in the 
structure of the people and resources of 
(Microstate Economies), or whether it is 
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brought about by the way in which these 
(MSEs) actually function." "We need to ask 
ourselves," continued Emmanuel (1976: 1) 
"to what extent non-viability may be a func-
tion of the particular ideological-cultural 
path a (Microstate) society is following 
rather than being merely a consequence of 
limited demographic and/or material resour-
ces." 
While small size, that is land area, 
does have constraining effects on economic 
growth, large size does not guarantee that 
these constraints will be removed. In the 
case of India, where I was in the first 
week of August, the issue of large size and 
stagnation was supremely illustrated. On 
the one hand, small size, area of a country 
imposes severe limitations for growth, but 
on the other hand, the small size makes 
certain administrative machinery manageable. 
There are many small countries around the 
world today which are managing their eco-
nomic growth within the confines of their 
size. Size is not a problem in and of it-
self. Size, linked with poverty is defi-
nitely a constraint to growth, a point 
Farrel (1979) recently developed. 
CONCLUSION 
The issue at stake in the question how 
do water, human, energy, and land (WHEL) re-
sources constrain economic growth, centers 
on the interaction between the economy and 
the ecosystem. The economy focuses on the 
social institutions and the social relations 
governing those institutions. The institu-
tions and relations delineate who will work, 
what work they will do, what they will pro-
duce, how they will produce, who will bene-
fit, who will own, and who will be owned. 
The ecosystem centers on the links among the 
multitude of living organisms which inhabit 
the environment. In addition, the relation-
ships of the organisms to the physical, 
biological, and chemical principles of de-
velopment are critical in the ecosystem. 
Leaders in Microstate Economies by the 
uniqueness of their systems have to pay in-
creasing attention to this interaction of 
the economy and the ecosystem. 
The decisionmakers in MS4 have to take 
a holistic approach to the issue of resource 
constraint to economic growth. This involves 
some definite change, and in some sense rev-
olution in thinking. Change is an inexor-
able natural law. It has to be of a deep 
and penetrating nature if it is to get to the 
very sinews of our minds. We in the region 
have to break out of the trap, the myopic 
vision, that our developmental paths must be 
the same as those paths which obtain in the 
metropole. The MSEs are MSEs. Policies 
geared to MSEs have to be conceived, author-
ities have to be believed, and have to 
achieve what they set out to achieve. 
No decisionmaker in the region con-
scientiously plans to fail. However, too 
many fail to plan. Those who continue to 
blame limitations in water, human, energy, 
and land resources are following the os-
trich. Decisionmakers have to assist in 
the development of the climate of work; the 
ability to achieve has to be fostered. As 
a people we need to learn to look at our 
problems and constraints with new eyes, new 
vision, and our own vision. But, looking 
is not enough. Nobody can live our lives 
for us. We have to live our own lives, and 
solve our own problems and shortcomings. 
We have to develop the habit of converting 
ideas into reality. 
In final analysis, inadequate WHEL re-
sources could be constraints to economic 
growth in MSEs if the decisionmakers and 
the people in MSEs convince themselves that 
there is no way off the horn of dilemma. 
I am not convinced that WHEL need to be 
all-embracing constraints. I believe, as 
I said recently, that 
the people in MSEs will have to opt 
for those levels of social cohesion 
that go beyond their immediate selves. 
They have to seek to change their 
environment. Naturally, they have to 
take global realities into considera-
tion. It means that the people must 
be able to decide what is best for 
them. They have to develop their long-
range goal for survival . . . People 
in MSEs, therefore, have to be 
creators of circumstances not creatures  
of circumstances. (Jones-Hendrickson, 
1979: 9) 
I have a strong suspicion that decision-
makers in the MSEs could turn the constraints 
of economic growth to companions of eco-
nomic growth. From where does this optimism 
come? I believe that in every adversity 
there is a seed of equivalent or greater 
benefit. At the Caribbean Research Institute, 
we believe that Microstate Economies are 
unique in their problems. The problems of 
"micro-ness" have to be tackled holistically. 
Conferences such as this one can help the 
decisionmakers in MSEs to come to grips 
with their constraints to transformation. 
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NATURAL AND HUMAN RESOURCE CONSTRAINTS - TECHNICAL ASPECTS 
Kenneth Snaggs* 
Abstract.--Land is recognized as a strategic resource in eco-
nomic growth and development. It has inherent qualities as the 
platform for all human and economic activities and it is the repos-
itory of other key resources including soil for agriculture, water, 
natural landscape and scenic resources for tourism. Improper land 
use is constraining; proper land use is beneficial.  
INTRODUCTION 
This paper addresses itself to the 
questions of limitations to growth and the 
carrying of certain resources of small island 
territories. 	The resources named in the 
brief are water, energy, land, and human. 
And our specific task is to examine 
how, from a technical point of view, these 
resources constrain economic growth; the 
economic viewpoint is taken up by another 
participant. 
Let me start by setting my own limits 
and indicating the orientation of this 
presentation. 	As a Civil Engineer and Town 
Planner, my treatment of the subject will 
emphasize the physical planning and develop-
ment aspects. 
My field experience in the Caribbean 
region is confined almost exclusively to 
Trinidad and Tobago. 	Knowledge of the 
English-speaking (CARICOM) smaller islands 
is derived from visits, reading, and pro-
fessional dialogue with persons knowledgeable 
about these islands. 	Regrettably, I can 
claim only scant knowledge of the French-
speaking islands of Martinique and Guadeloupe, 
the Netherlands Antilles, and the Virgins. 
One suspects, however, that the remarks 
that apply to the CARICOM small islands will 
also apply in large measure to these non-
CARICOM territories. So that whatever thesis 
and framework are developed for examining 
the situation in one set of territories can be 
used by participants from the other terri-
tories in considering the situation in their 
*Chief Executive Officer, PLIPDECO, Port 
of Spain, Trinidad and Tobago.  
individual islands. Pursuing my physical 
planning preoccupation, the bulk of this 
paper will deal with the technical aspects 
of land as the platform for all human 
activity and a strategic resource in 
development. 
In this context, the term land includes 
its natural endowment of soil, minerals, and 
water resources; characteristics of natural 
landscape and vegetation; and its marine 
component of seabed and territorial waters 
around the islands and the resources thereof. 
Other disciplines view land in other 
ways and these aspects to the definition of 
land are worth noting. 	Institutional aspects 
such as ownership, tenure, individual and 
societal rights and obligations, and the 
economic aspects of land as a resource are 
important as they also affect the use of 
land and therefore its impact on economic 
growth. 
Over and above the obvious limitations 
of small size and deficiencies in resources, 
in a general sense, the problem of land in 
smaller islands can be looked at from three 
angles which appear to constrain decision-
making on land use and, consequently, limit 
the manner in which land resources can be 
used in pursuit of economic development. 
First, existing land use patterns and 
such inefficiencies as are now observable 
can be traced to the islands' historical 
experience, an experience which is, perhaps, 
quite peculiar in its impact on their 
economic life. 	It is clear that the patterns 
of land use which persist from colonial 
systems of economic organization are inimical 
to rational resource use. 
Throughout their history, and too often 
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even up to the present, decisions on the use 
of island resources have been designed to 
serve the interest of the metropole or of 
some company in the metropole and not the 
islands directly. 	This has led to dis- 
tortions in the organization of the resources 
for productive use which today is most 
evident in the case of agriculture. 
Second, experience shows that change in 
land use does not come about easily. There 
is an inertia about land use patterns which 
defies the most determined effort at change, 
even when such change is acknowledged as 
being rational and perhaps beneficial. 	The 
inappropriateness and inertia of inherited 
land use patterns pose a serious challenge 
to human resources and the political 
machinery that must deal with the problem 
of change. 
For beneficial change to take place, 
there must be the political will to change 
and there must be sufficient understanding 
and support among landowners, decision-
makers and people affected by land use 
change to put the interest of the community 
above individual interests. 
A third difficulty imposed on the human 
resources and political machinery of an 
island state arises from the mere lack of 
knowledge about land resources. 	Deficiencies 
in the technical know-how needed to develop 
policies and measures on how to use these 
resources rationally and efficiently often 
lead to suboptimal results. 
The most significant link between land 
and human resources is that the deficiencies 
in knowledge and technical know-how are 
compounded by the actual limits in human 
resources, quantitatively and qualitatively, 
in smaller island states. 
From the foregoing, the main thesis of 
this presentation is that land resources play 
an important role in economic growth and 
development. 	This role can be positive if 
land resources are used rationally and 
efficiently. 	Hence, the discussion on 
opportunities and constraints on rational 
and efficient land use is seen as relevant 
and will be developed as our contribution to 
the general theme of the conference. 
GENERAL 
The definition of "smaller island" 
given in the brief is an island having an 
area of less than 10,000 sq.km. and a 
population of less than 500,000 persons. 
Those included are detailed in the following 
table showing relevant figures for areas, 
population, and overall density. 
Table.--Population Density of Islands 
Area Population Density 



















St. Kitts-Nevis 352.2 46.8 132.9 
St. Lucia 616.4 108.0 175.2 
St. Vincent 384.0 91.0 237.0 
Barbados 429.9 241.0 560.6 
2/ 
(b)  
Guadeloupe 1509.9 333.0 220.5 
Martinique 1100.3 344.0 312.6 
Netherlands 
Antilles 984.0 233.0 236.8 
U.S. Virgin 
Islands 341.8 68.0 198.9 
British Vir-
gin Islands 155.3 11.0 70.8 
1/ 1974 data. The Commonwealth Caribbean 
A World Bank Economic Report, 1978. 
2/ 1972 data. The Changing Face of the 
Caribbean, Hawkins, 1976. 
None of the islands in the group approach 
the size and population thresholds given in 
the brief. In fact, together the 13 terri-
tories have an area of less than 10,000 sq. km. 
and a population of just about three and one 
half times the threshold population--1.75 
million. 
Always considered a relevant statistic 
in discussion on economic growth and develop-
ment, the density figures in the table should 
be examined a bit more closely. These indi-
cate a range from 71 persons per sq. km. in 
the British Virgin Islands to 560 persons per 
sq. km. in Barbados, with an average density 
over the whole group of 230 persons per sq. 
km. Five of the islands have higher densi-
ties, with Barbados being more than twice the 
average. The other eight territories are 
below the average but still higher than the 
density that would be considered manageable 
for development purposes. It is interesting 
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to note, if only because the question of popu-
lation redistribution on a broader regional 
basis often surfaces as one avenue toward re-
gional growth and more balanced development, 
that Belize and Guyana have densities of 5.9 
and 3.7 persons per sq. km. respectively. 
A corollary of the high density of 
population is the very low ratios of arable 
land per inhabitant. 	In most islands the 
utilization of available land for agriculture 
is further limited by rugged terrain on the 
one hand and coastal wetlands on the other. 
Constraints are posed by excessive 
rainfall in some islands and very low 
rainfall in others such as the Netherlands 
Antilles. 	These extremes of climatic 
conditions are aggravated by frequent occur-
rences of natural disasters, especially 
hurricanes and volcanoes. 
Islands possess extensive shorelines 
which afford opportunities for tourism, 
intensive fishing, port and settlement 
development within their coastal areas in 
addition to traditional coastal activities. 
But because they represent large proportions 
of island territories, which are accessible 
and easy to develop, there is the risk that 
coastal areas can become too intensively 
developed. 	From an historical viewpoint 
it is clear that the patterns of land use 
which persist from colonial systems of 
economic organization are inimical to 
rational resource use. 
On the other hand, independence, which 
permits a truly rational approach to planning 
and development, also brings with it difficult 
choices in resource utilization because of 
new demands and pressures on the decision-
makers to satisfy rising expectations. 
Small island countries must strive to 
maximize their development potential no 
matter how narrow their resource base. To 
them every development opportunity looks 
attractive and must be pursued. 	In the 
pursuit of development, resources are not 
always used optimally, nor is there even 
the time afforded to arrive at rational 
decisions. 
In many respects these pressures are 
greater on recently independent countries 
which are compelled to be more self-sufficient 
than before and to meet certain obligations 
with which a similar-size piece of terri-
tory with comparable resources would not be 
faced, as part of a larger country. For ex-
ample, island states are forced to develop 
a major port and an international airport 
in order to satisfy transportation demands 
and to communicate with the outside world. 
Given the geography of the islands and the  
technological demands for operating these fa-
cilities, it is conceivable that land and 
other related resources may have to be di-
verted from other important uses, such as 
agriculture and tourism in order to accommo-
date them. 
LAND-GENERAL 
Already in the discussion, land has 
emerged as highly important, if not central, 
in the question of constraints to economic 
growth and carrying capacity. 
This concern relates not only to the 
question of small size, and therefore, 
limited quantity of land resources available 
to the smaller island, but more so because 
land, in its very nature, its uses, its 
ownership, and its management, plays a 
unique role in economic growth and develop-
ment. 
Land is a natural resource which is 
considered fundamental to economic, social, 
and political development. And although 
there are similarities between land and 
other factors of production, land is 
sufficiently different to be regarded as 
a unique resource. 
Except in small amounts and at a con-
siderable price, land cannot be created 
nor can there be any substitute for land. 
The land available to an island is fixed, 
it cannot be transported and its natural 
characteristics cannot be substantially 
changed except, perhaps, adversely by 
environmental destruction. Moreoever, the 
related resources of soil, water, minerals, 
natural landscape, and vegetation with which 
land is endowed cannot be added to. 
For this reason it is of the utmost 
importance to smaller island territories that 
in the utilization of these resources in 
pursuit of economic growth, decisions are 
derived from consciously articulated land 
use policies and based on a sound environ- 
mental management approach. 	Any other basis 
will eventually result in limiting growth 
potential and lowering the carrying capacity 
of these resources. 	Continental countries 
have the option of alternative development 
efforts based on larger quantities of land 
and a wider resource base. 	This allows 
some room for experimentation and error. 
However, this is not the case for island 
territories. 
It is becoming painfully evident that no 
nation, regardless of its size and the quantum 
and variety of its resources, can afford to 
adopt a cavalier or profligate approach to the 
use of these resources. And in countries like 
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the smaller islands which are not only small 
in size but limited in resource endowment, 
it is even more crucial to formulate defini-
tive policies on development and hence ra-
tional choices in resource use and management. 
Though recognized as necessary, this ap-
proach is not often found in practice because 
of the tendency to adopt development models 
and strategies more appropriate to continental 
than island circumstances. 
The question of energy provides the most 
convincing case study on this proposition. 
But it is also seen in the question of land 
use and, in particular, in the conflicts which 
arise in the utilization of land for develop-
ment or economic growth purposes vis-a-vis 
the environmental, legal, and institutional 
constraints on such use. 
Sound management of land as a resource 
is necessary because it is scarce and 
subject to severe competition. 	Competition 
arises out of many circumstances. 	But 
basically, although certain parcels of land 
possess characteristics which make them 
uniquely suited for accommodating particular 
activities, most land can be used directly, 
or be adapted for use for different activities. 
Often use involves extensive modification in 
the natural features and conditions of the 
land and nearly always such changes are 
irreversible. 	This means that there is an 
inherent inertia in land use and land use 
patterns, and remedial measures to correct 
wrong land use decisions are not implemented. 
Reduction in yields or complete loss 
of agricultural land as a result of incorrect 
use of land, say for settlement purposes, or 
the lowering of productive capacity of soil 
due to man-induced erosion, are examples of 
conflicts, irreversible changes and difficult-
to-correct decisions and actions. 
A further complication and one that di-
rectly affects the output and capacity of land 
is the system of land ownership and land ten-
ure. In many fora, and most significantly in 
the recommendations on land coming out: of Habi-
tat, UN Conference on Human Settlements, this 
has become one of the main issues in the de-
bate on economic growth, development and im-
provement in the quality of life. Moreover, 
the issues are very sensitive as can be seen 
in the following passages taken from the Pre-
amble and recommendations in the Vancouver 
Declaration. 
LAND FOR URBAN AND RURAL SETTLEMENTS 
The following is taken from the Preamble: 
Land, because of its unique nature 
and the crucial role it plays in human 
settlement, cannot be treated as an 
ordinary asset, controlled by 
individuals and subject to the pressures 
and inefficiencies of the market. 
Private land ownership may become a 
major obstacle in the planning and 
implementation of development schemes. 
Hence the pattern of land use should be 
determined by the long term interests 
of the community, especially since 
decisions on location of activities 
and therefore of specific land uses 
have a long-lasting effect on the 
pattern and structure on human settle- 
ments. 	Land is also a primary element 
of the natural and man-made environment 
and a crucial link in an often delicate 
balance. 	Public control of land is 
therefore indispensable to its protection 
as an asset and the achievement of the 
long-term objectives of human settlement 
policies and strategies. 
Above all Governments must have the 
political will to evolve and implement 
innovative and adequate urban and rural 
policies, as a corner-stone of their 
efforts to improve the quality of life 
in human settlements. 
These desiderata depend on policy and 
action in a number of areas dealing with 
land in the recommendations for action to 
be taken by nation states. 
The recommendations themselves, though 
not directly operational, or universally 
applicable given the differences in countries, 
do provide a comprehensive set of positive 
statements which could be adopted by any 
territory as a basis for evolving its own 
land policy. 
On the other hand, even if viewed only 
as the essence of land policy and action, 
the issues raised by the recommendations 
point very sharply to the difficulties facing 
smaller territories in equipping themselves 
to translate even the simplest of the measures 
proposed into action. 
A more detailed look at the recommenda-
tions will illustrate the point. Grouped 
under seven headings they are substantially 
reproduced below with relevant comments on 
some of the difficulties that any smaller is-
land would face in trying to implement them. 
Recommendation D 1 - Land Resource Management  
Considering land as one of the most 
valuable natural resources it must be used 
rationally. Public ownership or effective 
45 
control of land in the public interest is the 
single most important means of improving the 
capacity of human settlements to absorb changes 
and movements in population, modifying their 
internal structure, and achieving a more 
equitable distribution of the benefits of 
development whilst assuring that environ-
mental impacts are considered. 
Land is a scarce resource whose manage-
ment should be subject to public 
surveillance or control in the interest 
of the nation. 
This is seen as applying in particular  
to land required for: 
(1) 	The preservation and improvement 
of valuable components of the 
manmade environment, such as 
historic sites and monuments 
and other areas of unique and 
aesthetic social and cultural 
value. 
(ii) The protection and enhancement of 
the natural environment especially 
in sensitive areas of special 
geographic and ecological signi-
ficance such as coastal regions 
and other areas subject to the 
impact of development, recreation, 
and tourism activities. 
Anyone who has operated or is familiar 
with the operation of systems of land resource 
management by means of known methods of 
public surveillance and control is aware of 
the difficulties of achieving positive results. 
It is, of course, of critical importance that 
land as an input to development must be 
allocated properly so as to be available in 
the required quantities, at the right time 
and place, and at the right price. This is 
the essence of resource management and public 
surveillance and control do not automatically 
achieve it. 
Recommendation D 2 - Control of Land Use  
Changes  
Agricultural land, particularly on 
the periphery of urban areas, is an 
important national resource; without 
public control land is prey to specu-
lation and urban encroachment. 
Change in the use of land, especially 
from agricultural to urban should be 
subject to public control and regulation. 
Such control may be exercised through 
zoning, direct intervention, legal controls, 
fiscal controls, planning, all very 
sophisticated and requiring expertise and  
elaborate administrative machinery - all of 
which are not readily available to smaller 
islands. 
Recommendation D 3 - Recapturing Plus Value  
This is a sensitive and emotional recom-
mendation urging that the unearned increment 
resulting from change in land use be the 
subject of "appropriate recapture" by the 
community. 
Again for purposes of this discussion, 
it is only necessary to point to the 
obvious difficulties in resolving questions 
of rights of individual owners and rights 
of the state, of assessment, of betterment and 
so on; in fact, it is the problem of deter-
mining what is "appropriate recapture." This 
does not deny the desirability of achieving 
some of the objectives seen in such policies -
a source of revenue for financing further 
development, a catalyst to encourage develop-
ment where it is desired, a means of correct-
ing or at least influencing distortions in 
the market. 
Recommendations D 4 & 5 - Public Ownership  
and Patterns of Ownership  
Public ownership either transitional or 
permanent, is not seen as an end in 
itself but rather a means to achieve 
other development objectives - land 
assembly for re-distribution, land 
reform, rationalization of use and 
more appropriate patterns of ownership. 
At their core, these recommendations have 
as their overriding policy objective, reform 
of the inherited patterns of ownership, rights 
and other such institutional barriers to ra-
tional and efficient land use. 
Recommendation D 6 - Increase in Usuable  
Land  
The following statement is so applicable 
to the situation of smaller islands, that it 
justifies reproducing this recommendation in 
full. 
In view of the limited availability 
of land for human settlement and the 
need to prevent the continuing loss 
of valuable natural areas due to 
erosion, urban encroachment and other 
causes, efforts to conserve and 
reclaim land for both agriculture 
and settlements without upsetting 
the ecological balance are imperative. 
The supply of usable land should be 
maintained by all appropriate methods 
including soil conservation, control 
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of desertification and salination, 
prevention of pollution, and use 
of land capability analysis and 
increased by long-term programmes of 
land reclamation and preservation. 
Special attention should be paid to: 
(i) Land-fill, especially by using 
solid wastes in close proxi-
mity to human settlements, but 
without detriment to environ-
ment and geological conditions. 
(ii) Control of soil erosion, e.g., 
through reforestation, flood 
control, flood plain manage-
ment, changes in cultivation 
patterns and methods, and 
controls on indiscriminate 
grazing. 
(iii) Control and reversal of deserti-
fication and salinization, and 
recuperation of fertile land 
from contamination by endemic 
disease. 
(iv) Reclamation of water-logged 
areas in a manner that mini-
mizes adverse environmental 
effects. 
(v) Application of new technologies 
such as those related to flood 
control, soil conservation 
and stabilization and irri-
gation. 
(vi) Prevention of pollution as 
well as restoration of derelict 
or damaged land, control of 
fire and preservation of the 
environment from natural and 
man-made hazards. 
(vii) Economizing land by fixing 
appropriate densities in areas 
where land is scarce or rich in 
agricultural value. 
(viii) Proper land capability assess-
ment programmes should be intro-
duced at the local, regional, 
and national levels, so that 
land use allocation will most 
benefit the community; and 
areas suited to long-term 
reclamation and preservation will 
be identified and appropriate a 
action taken. 
(ix) Incorporation of new land into 
settlements by provision of 
infrastructure. 
(x) Control of the location of 
human settlements in hazardous 
zones and important natural 
areas. 
(xi) Expansion of agricultural lands 
with proper drainage. 
The above set of recommendations cover 
in excellent detail the entire spectrum of 
technical operations needed in any island 
territory to deal with the problems of land. 
But more than being a summary of available 
techniques in land management processes, 
the recommendations highlight most of the 
physical problems which beset land through 
natural or manmade causes. 
These range from deforestation, erosion, 
flooding, pollution, to over-grazing, 
inappropriate cultivation practices, slash 
and burn agriculture over-stressing of 
land by settlement and so on. 
Recommendation D 7 - Information Needs  
Effective land use planning and control 
measures cannot be implemented unless the 
public and all levels of government have 
access to adequate information. 	This 
truism supports the major recommendation 
under this heading, which is: 
Comprehensive information on land 
capability; characteristics, tenure, 
use and legislation should be collected 
and constantly up-dated so that all 
citizens and levels of Government can 
be guided as to the most beneficial 
land use allocation and control 
measures. 
Even if all the resources needed for 
this comprehensive approach to research were 
available, it would still be necessary to 
warn against the temptation to seek out 
and go on collecting every kind of infor-
mation because it could be relevant and 
useful and is valuable for its own sake. 
When the human and technical resources 
are scarce, it is even more imperative to 
ensure that research is tailored to collect 
operationally useful data and to assemble 
it in a form which can be used in applying 
these recommendations which are considered 
relevant. 
LAND FOR AGRICULTURE 
On the other side of the land picture, 
agricultural land, similar conclusions have 
been drawn about the limiting effect of 
history, ownership, and tenure of growth in 
this sector. 
47 
Summarizing a situation which is 
repeated on an island-by-island basis, the 
World Bank in its economic report on the 
Commonwealth Caribbean concluded that 
"The distribution of land holdings and the 
ways in which land is held represent a 
basic obstacle to development." It was 
estimated that 95 percent of the 350,000 farm 
holdings in the region are less than 25 acres 
in size and account for less than 30 percent 
of total farm acreage, while the 2 percent 
of all holdings which are 100 acres or more 
in size account for more than 50 percent 
of the total acreage. 
Furthermore, the World Bank Report found 
that for different technical and institutional 
reasons both small and large holdings were 
plagued with inefficiencies, and also that 
the "system of land tenure - large privately 
owned estates on the one hand and small 
holdings on the other - makes for inefficiency 
in land use." 	In the case of the small 
holdings the reasons lie in fragmentation of 
holdings, insecurity of tenure, sporadic 
provision of complementary services and poor 
agronomic practices. 	Estate agriculture 
suffers from inefficiencies in land use 
because a high proportion of the land, in 
particular the marginal land, remains 
uncultivated, labor is chronically short 
and production decisions are made in the 
interest of an expatriate parent company 
rather than of the territory. 
Both ownership and land tenure systems 
have been inherited from a colonial past and 
limitations on change due to inertia in the 
patterns being reinforced where the right 
to enjoy private property becomes entrenched. 
This limits the extent to which and the 
effectiveness with which land can be managed 
in the public interest, since management of 
land, meaning more particularly management 
of the use of land, collides with private 
landowners' interests and can be carried out 
only within carefully prescribed limits by 
strong legislation. Legislation by itself 
without active endorsement of political will 
and public opinion, and sound understanding 
of the need for land use management, cannot 
achieve the objective of rational use and 
efficient allocation of land resources 
without serious conflicts. 
So far the conflicts and constraints 
which arise in the use of land in develop-
ment of settlements and agriculture have 
been considered. 
LAND FOR TOURISM 
The third major use to which land is 
put in smaller islands is for tourism. De-
velopment in this sector is important for  
these islands because of the contribution it 
makes to their national economies. One can 
expect, therefore, that efforts will continue 
to expand this sector and increase its con-
tribution. 
Apart from sun and favorable climate 
conditions, the resource requirements for 
tourism are sand, seawater for swimming 
and water sports, and to a lesser extent 
natural vegetation and landscape. 	Land 
in coastal areas is, therefore, the 
foundation for tourism development in the 
smaller islands. 
Given the strong, but delicately 
balanced, interaction between land-based 
activity and the marine environment within 
coastal areas, the development of tourism 
can be seriously constrained by environ-
mental considerations whether these are 
built-in to land use policies or merely 
arise out of individual development 
decisions. 
This suggests that the carrying capacity 
of particular tourism regions or individual 
tourist development sites may turn out to 
be much lower than expected or considered 
attainable. 
Three conflict situations can be outlined 
to illustrate the limiting effect of the 
resources on which tourism depends. Near-
shore or artesanal fishing is an essential 
feature of the life of coastal area com-
munities on the islands. 
If accepted as a positive policy 
measure, then respect for the rights of 
the fisherman would inevitably limit the 
potential for tourism development within 
these coastal areas. 
Land development activities which 
result in increased run-off erosion and 
silting and marine development which may 
involve dredging, erection of structures 
and extensive coastline changes can combine 
to upset ecological balances and limit the 
extent of and benefit from tourism develop- 
ment on island coastlines. 	The work of 
Compton Deane, of the University of the West 
Indies on West Indian Shorelines, provides 
instructive insights into the effects of and 
limitations to tourism and general recrea-
tional development within island coastal 
regions. 
Pollution of beaches and waters from 
sanitary sewage and solid wastes is a third 
area of conflict which can have serious 
effects on tourism. 	Tourism areas are, 	of 
course, not the only areas affected by this 
kind of pollution. 	In the absence of adequate 
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treatment facilities, quite often supplies of 
ground water and the waters of bays adjacent 
to larger settlements more particularly on 
enclosed or semi-enclosed bays, become polluted 
in this way. 	However, it is the impact on 
tourism that is perhaps more noticeable and 
certainly more limiting in economic terms, 
because pollution drives people away from 
facilities and adversely affects earnings in 
the sector. 
Technically the problem is difficult to 
solve, since natural systems and disposal 
facilities that are quite adequate in periods 
of normal demand become overloaded during the 
few occasions of peak demand to which they 
are periodically subjected. 
WATER 
In the continuing search for under-
standing and rationality in the management 
and use of resources, water, like the 
environment and human settlement, has 
attracted the attention of the world in the 
United Nations Water Conference held in 
Argentina in 1977. 
A common thread that runs through the 
recommendations from all of those conferences 
is the necessity for sound management of 
the natural resources which are so vital to 
economic growth, national development and 
improvement in the quality of life of people 
everywhere. 
A study of the recommendations reveals 
a remarkable consistency of thinking on 
principles and a steadily evolving commitment 
to approaches based on comprehensive policy 
formulation and planning, to the necessity 
for increasing dependence on science and 
technology and to the concomitant need for 
better trained and better equipped human 
resources. 
Here again, in the case of water, all 
of the measures recommended for action by 
nations, apply, in essence, if not in spe-
cific detail, with even greater urgency to 
the smaller island states under considera-
tion in this paper. 
The recommendations which are most rel-
evant are found under the headings "Commu-
nity Water Supply" and "Water for Agricul-
ture." In addition there are some useful 
thoughts on management of water which is 
necessitated by natural disasters. 
COMMUNITY WATER SUPPLY 
In essence, countries are urged to 
"develop national plans and programmes for 
community water supply and sanitation" in  
order to meet certain targets. In doing 
so the countries must "initiate engineering 
and feasibility studies" on priority projects 
based on "cost-effective technology." 
To support this sophisticated technical 
exercise, there must be assessment of man-
power, training, establishment of approp-
riate institutions and national campaigns 
to mobilize public opinion. 
Funding is to be provided through a 
"national revolving fund" initially financed 
from "loans and grants from national and 
foreign sources." 
This all sounds very elegant, logical, 
and feasible; however, is it really feasible 
for small island territories to tackle their 
water problems in this fashion? And, one 
may ask, is it necessary? To follow this 
approach would be a denial of the concept in-
herent in the heading community water supply, 
particularly in smaller islands which have 
the opportunity to provide adequate water to 
their communities on an individual basis and 
on a smaller scale. They should seek to imple-
ment the concept in their own way rather than 
adopt or be persuaded to adopt the more com-
prehensive "national approach," which is so 
dependent on technological skills and human 
resources which are not available. 
WATER FOR AGRICULTURE 
Perhaps of more relevance to smaller 
islands are the recommendations on Water for 
Agriculture. It is easy to understand this 
since agriculture plays an important role in 
the economy of most of these islands. 
But more than that the tone and content 
of the recommendations suggest a better un-
derstanding of the frame of reference within 
which smaller islands must operate. 
The activities recommended for the inten-
sification and improvement of water develop-
ment for agriculture include: 
(a) The improvement of existing 
irrigation with the objectives of 
raising productivity with minimum 
cost and delay, improving the 
efficiency of water use and pre-
venting waste and degradation of 
water resources. 
(b) Developing efficient new irrigation 
for further expansion of production. 
(c) Improving and extending rain-fed 
agriculture and livestock pro-
duction, through both better soil 
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moisture management and the 
opening up of new land through 
the provision of water supplies to 
human settlements and livestock. 
(d) The protection of agricultural land 
against the harmful effects of 
flooding and waterlogging and, 
where necessary, its reclamation. 
(e) The introduction or expansion of 
fish rearing in conjunction with 
over-all rural development acti-
vities. 
Finally, water management must also 
deal with the potentially destructive effect 
of water, namely in cases of flooding, wave 
action during storms and salt water intrusion. 
The occurrences are immediately and drama-
tically destructive when they happen, but 
their effect can be longlasting, and in the 
long run, they impose more severe limitation 
on economic growth by imparing and in some 
instances totally destroying land and other 
resources. 
Of significance when considering this 
aspect of management is not merely the 
measures which must be taken to deal with 
the occurrence, but moreso the need to prevent 
it as far as possible and for man to ensure 
that his actions do not encourage it. 
Deforestation for agriculture or 
building alteration and paving of water-
courses, construction in flood plains and 
catchment areas are the kinds of actions 
that can have adverse effects. 
CONCLUDING REMARKS 
We were asked to consider from a 
technical viewpoint the limits to carrying 
capacity and constraints on economic growth 
of four resources of the smaller islands of 
the Caribbean. 
We chose to look closely at the most 
strategic resource, land and one of its main 
components, water, and to consider what op-
portunities for economic growth and develop-
ment were open to a small island state with 
limited endowment of these resources. 
We conclude that opportunities exist 
but can only be realized if the resources 
are managed properly and used wisely and 
rationally. The pre-supposition here is 
that this is not now the case and that the 
situation was inherited. 
Further, there is the proposition that 
change towards better management and wiser 
and more rational use of these resources 
demands a tremendous application of scienti-
fic expertise and technical know-how by 
trained people, and that these human re-
sources are the most critical constraint on 
smaller islands. 
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CONSTRAINTS ON HUMAN ECOSYSTEMS 
Ariel Lugo 
• Humans are subjected to the same environmental laws and constraints 
that affect other species of plants and animals. 
• Humans, however, can supplement their environments and increase car-
rying capacity by bringing new resources to an area. Yet, this in-
crease is not unlimited but is constrained eventually by: 
the size of the island; 
raw materials like water, soil, wood, etc.; 
environmental quality; 
price or availability of fuels; and 
-- the culture itself. 
• Environmental systems constrain human systems in those instances for 
which there are no technological substitutes for the services that 
they provide. 











ther human:,  
energies 
• The model shows: 
natural ecosystems operating on natural energies such as sunlight, 
tides, winds, etc.; and 
the human systems (towns, cities, etc.) operating on human ener-
gies (fossil fuels, manpower, etc.) and free subsidies from natural 
ecosystems (water, soil, buffering from stress, etc.). 
• Three growth strategies emerge from this model: 





-- Steady decline: based on incidious exploitation of the envi-
ronment due to a "growth at all cost" philosophy: 
4-1 
0 
H • p 
to • e 
Human and 
Natural System 
   
-- Steady state growth: based on a balance with nature at a level 
determined by people: 
Natural System 
Human System 
• Since only the steady state provides a long-term solution to the 
problem of balancing humans with nature, the following concepts 
emerge: 
-- Growth in the change in the intensity of human activity result-
ing from the use of human and natural energies after maintenance 
costs have been accounted for, i.e., 
Growth = (human energies) (natural energies) - maintenance 
costs 
According to this equation, growth may: 
a. be negative if maintenance costs are higher than the 
product of human and natural energies; or 
b. be stopped if either human or natural energies are 
missing. 
-- Development is the judicious use of human and natural resources 
with the idea of balancing their influences so that long term 
survival of both are assured. While growth must necessarily 
stop at some point, development may continue forever because 
the opportunities for human development and interaction with 
nature are boundless. 
-- Carrying capacity is the intensity of human activity that does 
not exceed the ability of natural ecosystems to buffer or ab-
sorb the demands, impacts, and wastes of human systems. Human 
systems also have a carrying capacity that is dictated by the 
capacity of the culture to adapt to change and by the limita-
tions of human institutions. 
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SUMMARY OF SESSION II - AFTERNOON 
Ariel Lugo 
RESOURCE PAPERS 
A. 	Dr. Jones-Hendrickson -- In his oral presentation, Dr. Jones-Hendrick- 
son made the following points: 
• He characterized small islands as Microstate Economies based on 
the amount of land and natural resources, number of people, politi-
cal status, and human desires. 
• If we manage resources properly they would not be limiting to growth. 
For example, the Malthusian curse has been shown to be surmountable. 
• We need to define the kinds and amounts of energy, and technologi-
cal, land, and water resources that are needed to support growth, 
and if we do so they may not be limiting provided we define them 
within the means of islands. 
• We must focus on people within a new framework of thought processes. 
This involves determining what environment you want and what 
kind of people you want to be. 
• Islands must communicate; they must form pools of talent to solve 
problems; they must take a holistic or integrated approach. 
• Humans should be creators of and not creatures of circumstance. 
B. Mr. Ken Snaggs 	In his presentation, Mr. Snaggs emphasized personal 
thoughts on the opportunities to overcome constraints of growth. He 
pointed out that: 
• Land use decisions today, are affected by: 
-- existing land use; 
-- difficulty in changing land use; and 
-- dichotomy between technicians and politicians. 
• Existing land use is not fit to cope with modern reality because it 
was designed for other purposes. To change this situation we need: 
-- political will; 
-- understanding of issues by the community; and 
-- altruism by individuals of the community. 
• Studies must be relevant and appropriate to decisionmaking at hand. 
They are usually hampered by lack of data, irrelevance to islands, 
and difficulty of transferring information to practice. 
QUESTION-ANSWER PERIOD 
The following points were made by participants during the discussion: 
Physical planning does not venture into the coastal sector in some 
islands. Physical, economic, and social planning must be integrated. 
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-- If we define our desires with due regard to environmental reality, 
we would find that limiting factors would not be limiting. 
Technicians need to organize their skills to the realities of society 
and not remain in an academic vacuum. 
-- In small islands, technicians, politicians, and the public are close 
together and may even be involved personally. This affects decision-
making. 
How can we talk about developed, developing, and overdeveloped 
islands? What do these terms mean? Based on what? A small country 
with a high literacy rate, plenty of sand and sun may be better off 
than a large one with bauxite but no literacy. 
Irreversible constraints are more significant in islands than in 
continents. For example, once the water supply is salinized, it 
is virtually impossible to obtain fresh water again. Once resources 
are spent or mismanaged, long time periods are needed to correct 
mistakes, and humans cannot accelerate the process of repair. This 
sad reality should weigh heavily even on decisionmakers. 
Goals of insular people could be set in the context of physical land 
capabilities to assure a measure of relevance to them. 
Physical planners and other professionals are trained in the wrong 
countries under the wrong assumptions. Relevant training is needed 
in the region. 
In view of their size, coastal zone planning in small islands should 
be synonymous with national planning. 
Lack of base line information may be a significant constraint to 
small island development. 
-- Scientists must get involved, talk to the people, and transmit their 
technical knowledge. 
-- Education is the best way to mold the aspirations of people. The 
need for education is critical. 
-- A regional approach to education may be the best way to change 
people's attitudes. 
SUMMARY 
• There is little doubt that the growth of human systems is subject to 
physical, biological, and social constraints. 
• Islands in general and smaller islands in particular are subject more 
severely to these constraints simply because of their size. 
• Once the natural systems of islands are destroyed, irreversibility sets 
in. Time becomes the enemy because it will take time for recovery. 
Humans cannot accelerate the rate of repair of natural ecosystems. 
• Any growth and development scheme, no matter how ambitious or how humble, 
must depart from a recognition of these principles of constraint. 
• Human nature, human initiative, human ingenuity, and human desires are 
the paramount ingredients for the success and future accomplishments 
that will take place in small islands. But these must be tempered by 
the realities of insular environmental constraints. 
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LAND AND COASTAL RESOURCE USES IN THE SMALLER CARIBBEAN 
ISLANDS, AND THE ENVIRONMENTAL PROBLEMS OF 
POLLUTION AND SOIL AND COASTAL EROSION 
Ivor L. Jackson 1  
Abstract.--This paper assesses the effects of 
land and coastal uses on resources in smaller Carib-
bean islands, and shows a relationship between these 
uses and the development strategies of the islands. 
It gives an account of erosion and pollution prob-
lems that occur when uses are incompatible with 
environmental values and offers suggestions for en-
vironmental management.  
INTRODUCTION 
Natural resource use can be defined in 
the context of terrestrial and marine uses. 
Islands, with small areas and limited resource 
endowments, are extremely vulnerable in that 
these uses frequently pervade their physi-
cal and biological boundaries, leaving few 
options for exploiting new areas and resources 
in the future. This calls for environmental 
management that will provide the means to 
conserve critical resources and support sys-
tems for future use and to assure that cur-
rently used resources are sustainable over 
the long run. 
The small Caribbean islands, unfortu-
nately, at this moment, lack capabilities 
for sound environmental management, having 
neither the tools to ensure desirable land 
use, coastal marine use, the control of 
economic activities within continental 
shelves, nor proposed exclusive economic 
zones. 2/ Meanwhile, population pressures, 
spurred by high densities and natural in-
crease rates up to 1.7% annually (Nether-
lands Antilles), induce uncontrolled urban 
and suburban growth, erosive agricultural 
practices on steep slopes, extensive sand 
removal from beaches, and a reduction in 
species populations serving important eco-
nomic functions. 
1/ Town and Country Planner, British Virgin 
Islands Government, P.O. Box 142, Road Town, 
Tortola. 
2/ Barbados has already defined a 200-
mile economic zone to include portions of 
the Atlantic Ocean and Caribbean Sea. 
A significant dilemma of development in 
smaller islands, is that one of the usually 
selected development options, tourism, fre-
quently exacerbates pollution pressures on 
resource use. The dwindling lobster stocks 
of the region are a good example. Tourism 
developments have also encouraged urban/sub-
urban extension in linear fashion along 
coastal areas, north of Castries, St. Lucia, 
and St. John's, Antigua, southeast of Kings-
town, St. Vincent, and south of St. George's, 
Grenada, creating new demands on fragile 
coastal habitats and sand beaches. 
Preliminary maps prepared by the Eastern 
Caribbean Natural Area Management Program 
(ECNAMP) and to be displayed during the 
course of this Conference, show existing 
patterns of terrestrial and marine uses and 
a graphic interpretation of the effects on 
critical areas serving important economic 
functions such as watersheds, mangroves, and 
seagrass beds. 3/ 
Figure 1 attempts to show the relation-
ship between land and immediate coastal re-
sources and the land and coastal, economic 
or social, uses normally found in these areas 
in the islands. Coastal resources refer only 
to those found within the immediate areas of 
the land and sea interface, such as mangroves, 
wetland habitats, sand and fringing reefs. 
Resource uses out to, and beyond the continen-
tal shelf, are considered outside the scope 
of this paper. 
3/ From preliminary results of ECNAMP's 
"Survey of Conservation Priorities in the 
Lesser Antilles. 
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FIGURE 1. 	THE RELATIONSHIP OF LAND AND COASTAL USES, NATURAL RESOURCES AND 
ENVIRONMENTAL EFFECTS IN SMALL CARIBBEAN ISLANDS 
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DEVELOPMENT STRATEGIES 
Resource uses vary very little among the 
smaller Caribbean islands. Where dissimilar-
ities in development strategies exist, they 
occur mainly due to the relatively favorable 
scope and quality of resources in question. 
Islands with heavily dependent tourist econ-
omies, such as the Bahamas, the U.S. Virgin 
Islands and the British Virgin Islands, rely 
largely on attractive marine resources, which 
offer scope for a wide range of marine recre-
ation, including pleasure boating, sport 
fishing, scuba diving and snorkeling. In-
cidentally, the St. Vincent Grenadines have 
the resources to support a successful marine 
tourism industry, similar to that being de-
veloped in other multiple-island territories. 
In islands relying mainly on agricul-
ture, for example, Dominica and Grenada, fa-
vorable land types and supporting climatic 
conditions are critical to the success of the 
various export crops. Barbados and St. Lucia 
appear to show signs of more balanced econo-
mies, with a relatively more diversified use 
of resources supporting tourism, agriculture, 
fisheries and industry. 
Irrespective of the development orien-
tation of the islands, the exploitation of 
limited resources is critical to economic 
functions that must realize socially accept-
able living standards for human populations. 
Unfortunately, resulting uses are not always 
environmentally compatible, creating environ-
mental problems that threaten to close the 
door on the options for future resource use. 
Soil and coastal erosion, together with 
pollution from oil spills, sewerage and solid 
waste disposal, construction, and agricul-
ture, are some of the critical environmental 
problems facing the islands. Some of it is 
due to traditional practices, ignorant of the 
consequences they induce, but more often the 
problems result from negligence, or the un-
willingness to shoulder the responsibilities 
of better resource husbandry. 
LAND USE 
The more obvious problems are those as-
sociated with the utilization of land-based 
resources for urban and suburban developments, 
agriculture, mining industry, and more re-
cently, tourism. Slums, foul storm drains, 
polluted rivers and harbors, and environmental 
diseases, are some of the problems affecting 
human populations from uncontrolled urban 
development, while tourism is more conspic-
uous in the destruction of mangroves, ponds, 
other wetland habitats, seagrass, and some-
times fringing coral reefs. Other uses are 
no less damaging to these and other resources. 
Most islands have established land devel-
opment control authorities to help create ra-
tional land development and building practices, 
while Grenada has a Soil and Land Use Division, 
that attempts to deal with the problem of soil 
management in agriculture. The lack of real-
istic national land use plans, or the failure 
of governments to adopt such plans, if they 
exist, presents serious problems for control-
ling land uses. Penalties for the contraven- 
tion of existing land development laws are 
usually weak, and this often encourages public 
resistance to land control. Accompanying this, 
are the problems associated with patterns of 
land tenure, and land speculation, the latter 
resulting mainly from escalating prices gen-
erated by tourism. 
While speculation and land tenure problems 
need to be addressed, the real challenge is try-
ing to make land, as well as coastal uses, com-
patible with the environment and its resources. 
Where this is lacking, erosion and pollution 
problems are the likely results. 
SOIL EROSION 
A number of factors affect the rate of 
soil erosion in the smaller Caribbean islands 
Some, such as steep slopes, high rainfall on 
mountainous peaks and natural weathering com-
bine to produce vulnerable conditions under 
which landslides occur. This happens with 
some severity in the Windward Islands. Natural 
disasters, such as hurricanes, earthquakes, 
and volcanoes are known to further disrupt 
the geological, physical, and biological bal-
ance of these areas and so reinforce the con-
ditions favoring erosion and landslides. 
Other factors are man-induced, resulting from 
land use practices in agriculture, building, and 
road construction. The damages caused by ero-
sion on Caribbean island environments has been 
severe and not fully understood, affecting bio-
physical processes, living resources, water 
quality, and the aesthetic appeal of some areas. 
In addressing these problems, the islands 
must first come to grips with their sources, 
then identify areas of erosion occurrence 
and be willing to bear the social and econom-
ic costs of restoring and maintaining the 
quality of their environments. A brief 
analysis of some of the sources of soil and 
coastal erosion, along with resultant pollu-
tion and water management problems, is given 
below. 
Sources of Soil Erosion and Resulting 
Pollution 
Land Clearance 
Denudation of island landscapes began 
in the Colonial period and has continued 
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mainly in response to population increases 
and higher levels of consumption. Clearance 
for cultivation and building, tree felling 
for charcoal fuel and timber represent the 
main activities involved in the loss of for-
est cover. 
Practically all of the watersheds are so 
affected, and the use of various chemicals 
for spraying cultivated crops against in-
sects, pests, and fungi, poses threats to the 
quality of drinking water, particularly in 
the Windward Islands, where water is trapped 
by constructing weirs across rivers. 
An example of a critical watershed is 
Dalaway River/Stream 24 in St. Vincent, which 
provides portable water to most of Kingstown. 
Here cultivation is approaching above the 
level of the water intake at the river, result-
ing in fear of water contamination. Cultiva-
tion has also crept way up into the Roseau 
and Cul de Sac Watersheds in St. Lucia and 
plans to dam the Roseau River, raises concern 
about the water that will be eventually 
harnessed. 
most pressing environ-
is the proper main-
and biological proc-
catchment, flow, and 
storage. This is so that adequate supplies 
of water will be available for present needs 
and future demands resulting from population 
increase and economic growth. Unfortunately, 
the problems facing good watershed management 
lie not only with agricultural practices, but 
also with building construction, which is 
discussed later, and the patterns of land 
tenure that exist on the islands. 
Agriculture 
In addition to the problems of water 
management, removal of vegetative cover and 
cultivation up steep slopes, induce soil loss 
that eventually lowers the returns on crops 
and affects later attempts to effectively re-
habilitate the land surface with new cover. 
This problem is very obvious on the west 
coast of St. Vincent between Layou and Cha-
teaubelair, where cultivation was observed on 
slopes appearing to be over 30° so steep in 
some places that to balance oneself against 
the slope for clearing and hoeing appears to 
be a challenge. 
In one area on the same coast of St. 
Vincent, cultivation occurs on slopes at a 
level close to 1,500 feet, and apparently 
without recourse to contour farming methods. 
There are, however, areas around Barrouallie, 
where terracing has been done, but soil loss 
is obvious in most areas under cultivation. 
In the Chemin Watershed on the south 
coast of Grenada, a soil and water conserva-
tion pilot project is being run to demon-
strate to farmers the correct methods of 
farming on steep slopes. As if to under-
score the importance of the project, severe 
erosion, leaving shallow gullies in the land 
surface, is occurring on an agricultural 
plot next to the site. 
However, correct bench terracing, and 
contour drainage sometimes require designs, 
that even if mastered by farmers, could prove 
uneconomical to individuals, unless consti-
tutional or administrative arrangements are 
made for sharing equipment costs, use and 
later marketing facilities. Once governments 
are willing to install the institutional and 
perhaps legal infrastructure for cooperation 
between farmers, then the results of the 
Grenada project could prove valuable in 
solving similar problems in other islands. 
Ideally, farming should be avoided on 
some slopes presently cultivated in the 
Windward Islands, to avoid costly investment 
in terracing and other corrective methods. 
Unfortunately, the subsistence farmers, who 
cultivate these marginal lands, lack the 
privilege of choice, and will ignore attempts 
to limit farming to less problematic areas, 
since finding suitable land would be difficult. 
Where possible, suitable land reform, in-
volving public-owned lands, could be exer-
cised so that farmers can have access to 
arable land through advantageous lease arrange-
ments. 
Building Construction 
Building and road construction are ac-
ceptable procedures in providing shelter and 
circulation for human beings in most parts of 
the world. In some countries, however, cut-
ting a foundation or grading the land sur-
face for road construction are viewed as acts 
that are extremely damaging to the environ-
ment, if proper control measures are not 
exercised. 
In the U.S. Virgin Islands, for example, 
construction of buildings must be preceded by 
the submission of earth change applications and 
plans to the Soil and Water Conservation Dis-
trict. Earth change permits are issued on 
satisfactory evidence that the environmental 
effects resulting from digging, grading, or 
stockpiling of soil are held to a desirable 
minimum. 
In most of the other smaller Caribbean 
islands, the planning or building authorities 
are not equipped to control site development 
for buildings and roads, so that environmental 
damages can be minimized. It is not unusual 
Perhaps one of the 
mental management needs 
tenance of the physical 
esses involved in water 
60 
to see soil being washed from new construc-
tion sites and newly cut slopes of road em-
bankments toward channels that eventually 
empty into the sea. 
Hilly, coastal, urban areas such as 
Castries, St. Georges and Road Town are more 
readily affected because erosion and sediment 
transport are assisted in the movement to-
ward coastal waters by gravity. One of the 
serious effects of poor site preparation 
practices, is the pollution of water by or-
ganic and inorganic sediments transported in 
this fashion. Another, is the suspension of 
fine silt particles in water, that result in 
curbing sunlight penetration to needy bottom 
organisms and the actual silting of live 
coral reefs, whose eventual death is the usual 
outcome. A third is that sedimentation on 
normally pervious soil acts to decrease water 
penetration through the soil, resulting in in-
creased flooding. 
To avoid these problems, some countries 
develop and apply a number of standards af-
fecting digging, trenching, grading, and 
various other activities resulting in changes 
in the landscape and the earth. The U.S. Vir-
gin Islands Conservation District's Environ-
ment Protection Handbook serves this purpose 
and its contents might be of interest to 
administrators, planners, and developers in 
the other Caribbean islands. 
Accompanying problems of site prepara-
tion, are those resulting from poor design 
and location of roads, which frequently di-
vert normal channel and stream flows and are 
responsible for some of the serious flood 
problems in times of heavy rains. Several 
cases of this exist in Road Town, Tortola, 
and the expenses incurred yearly for repair-
ing flood-damaged roads have most likely 
risen above the initial additional cost that 
would have been required by proper road de-
sign and location. 
Perhaps more potentially damaging to 
environmental health, is the location of 
buildings in areas where the disposal of 
sanitary waste is likely to contaminate do-
mestic water supplies. On occasion urban 
or suburban development occurs over aquifers 
at the foot of watersheds, which support wells 
from which water is pumped for domestic con-
sumption. 
This is true of Road Town, Tortola, 
where sewage disposal from most residences 
is done through septic tank/soakaway or 
cesspool systems. One suspects that under 
existing conditions, chlorination would 
sufficiently purify the water, but the ever-
present threat of an epidemic is a factor 
worth considering. 
Ironically, a number of towns with in-
stalled sewerage mains, St. Georges and 
Road Town are two examples, are now pumping 
raw sewage into their respective harbors, 
without assessing the damages caused to water 
and other coastal resources. Similar but per-
haps less damaging effects on coastal re-
sources result from the discharge of contam-
inated storm water in the bays around which 
urban developments occur. The contamination 
stems from household kitchen wastes discharged 
directly into storm water drains from the 
small dwellings in deteriorated sections of 
the main towns. 
COASTAL EROSION 
Coastal erosion occurs as a natural proc-
ess from the action of waves against the 
shoreline and sometimes on account of strong 
littoral or longshore currents. Erosion re-
sulting from wave energy is occurring along 
the northwest coast of Grenada, and south of 
Roseau in Dominica. Modification of original 
cliffs and bluffs, such as blasting for road 
construction, helps to accelerate this form 
of erosion, even when sea defenses are con-
structed to protect the roads. This is true 
of a section of the coastal road, south of 
Gouyave, Grenada and at points on the high-
way next to Drakes Channel in Tortola. 
The greater part or the most critical 
aspect of coastal erosion in the Caribbean 
islands is man-induced and results frequently 
in the deterioration and sometimes loss of 
beaches. 
Some of it is brought about by sand ex-
traction from beaches, as with Vigie Beach in 
Castries, or from nearshore dredging. The 
latter has the effect of sand slippage if 
the dredged slope is not finished at a prop-
er angle, and is usually severe in areas af-
fected by ground swells resulting from North 
Atlantic storms during the winter. 
Coastal erosion also occurs when solid 
piers, jetties, and other structures inter-
fere with normal littoral sand movements, 
causing a buildup of sand on one side of the 
structure and erosion on the other. Iron-
ically, groins constructed to help rebuild 
beaches lost from natural or man-induced 
processes, frequently produce the same 
results. 
Problems in Coastal Engineering 
A lot of erosion problems occur because 
of the lack of environmentally conscious 
coastal engineering practices. In fact, 
structural designs for seawalls, coastal 
roads, and other coastline structures, either 
because of lack of funds or sufficient base- 
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line data, often do not make adequate allow-
ance for increased wave energy and higher 
water levels during periods of storms and 
hurricanes. Since the islands are mostly 
within the path of hurricane movements and 
knowing that most islands expect further 
increases in coastal uses, the application of 
reputable and environmentally mindful coastal 
engineering practices should become an inte-
gral part of coastal zone management for the 
future. 
COASTAL ZONE MANAGEMENT 
The immediate coastal areas of the island 
present the biggest challenge for environ-
mental management. On the one hand, the re-. 
sources of these areas are fragile, while on 
the other hand, coastal land and water pro-
vide a wide range of options for recreational 
and economic uses. 
The visible result is developments of 
all kinds, intensified by a surge in the 
construction of tourist facilities on some 
islands in the past 10 to 15 years. Unfor-
tunately, the damages incurred by coastal en-
vironments are not always as noticeable. 
A number of countries now realize that 
the proliferation of coastal uses on usually 
sensitive resources requires the delineation 
of a coastal zone which would be accorded 
special environmental management considera-
tions beyond those normally applied elsewhere. 
The U.S. Virgin Islands recently passed a 
coastal zone management law in support of a 
program for managing the coastal areas of the 
territory. In Trinidad and Tobago, the In-
stitute of Marine Affairs, established in 
1976, is currently doing preliminary work 
toward the full development and implementa-
tion of a coastal zone management program. 
It might be beneficial to other Carib-
bean islands to at least understand the prin-
ciples inherent in managing coastal zones with 
a view toward designing programs of their 
own. One problem of course, is to define a 
zone of the size and characteristics that can 
be effectively managed within the institutional 
framework of the country. Another, is to 
identify the right program ingredients to 
suit the special coastal resource management 
problems of the islands. 
A critical requirement of coastal zone 
management for the islands should be the iden-
tification of permissible land and water uses 
for various areas that will match the bio-
physical capacities of site specific resources. 
Oil storage and refining, marina construction, 
sand extraction, and solid waste disposal are 
critical uses that come to mind. A followup 
to this would be the drafting of standards af- 
fecting water pollution, through oil spills 
and leaks, dredging activity, sediment trans-
port from land to sea, sanitary and industrial 
waste discharge and coastal erosion mainly 
from sand extraction, dredging, and the 
construction of solid structures in littoral 
and sublittoral zones. 
Standards must also be set for building 
designs to protect human life against floods 
and strong winds. The recent passages of 
Hurricanes David and Frederick, show too 
clearly the damages that can be done to 
building and sea defenses by wind and wave 
energy. 
POLLUTION 
The Caribbean islands are vulnerable to 
numerous sources of pollution. Those ori-
ginating from construction activity, dredg-
ing, and sanitary wastes, have already been 
mentioned. However, by far, the most crit-
ical pollution source is that derived from 
oil leaks, spills, and oil-water discharges 
from tankers, the latter occurring en route 
to refill tanks. 
Solid waste disposal is another critical 
pollution source for many Caribbean islands, 
as increased consumption patterns result in 
a simultaneous demand for disposing increased 
waste. Looking around the islands today, 
the problem is conspicuous in site selec-
tion, the methods chosen for waste disposal, 
and the rate of waste collection at source 
points. 
There are other pollution sources, not 
as obvious as oil and solid waste, but with 
similar threats for the damage of marine 
and terrestrial life, including human beings 
and habitats. Mercury deposits, toxic resi-
dues from marine paint, vehicle emissions, 
various other chemicals used in agriculture 
and industrial plants and hot water discharges 
from industrial plants as well are some 
examples. However, only oil and solid waste 
pollution will be addressed in detail. 
Oil Spills 
Some of the oil pollution in the region 
is localized and affect only specific site 
or area resources, such as the case of pipe-
line leaks that destroyed McKinnon's Pond in 
Antigua. Small quantities of oil from local 
spills in harbors can be carried by long-
shore current movements to affect resources 
in areas away from the point of accident. 
Unfortunately, few islands have coherent 
systems for reporting such accidents, and 
still fewer possess capabilities for cleaning 
up even the smallest of spills. It appears 
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also that islands are slow in taking corrective 
action against negligent practices by oil 
storage facilities, and motor vehicle repair 
operations which are located next to critical 
wetland habitats and on the banks of rivers 
and guts. 
The key requirements of the islands in 
the future are to identify proper location sites 
for potentially polluting facilities, impose 
operational standards, and develop systems for 
monitoring safety features and levels of 
maintenance for these facilities. 
Small leaks and spills, however, do not 
hold as serious a threat to the resources of 
the islands as the possibility of major spills, 
resulting from accidents to tankers. The cat-
astrophic effects on English and French coasts 
from 120,000 tons of oil spilled by the Torrey 
Canyon, recent damages to the U.S. southern 
coast from major leaks at drilling sites in 
Mexico and the collision of two tankers off 
Trinidad and Tobago, should all serve as a 
warning against the imminent possibilities 
of disaster. 
A regional approach to deal with the 
mounting problems from increased tanker traf-
fic, the location of oil storage, refining 
and transshipment facilities, such as the 
major project planned for St. Lucia, and con-
tingency planning for oil spills, is urgently 
needed. Efforts toward this end have been 
initiated by OAS for the preparation of an 
Emergency Action Plan for Coastal Pollution 
and Oil Spill Control in the Caribbean. Un-
fortunately, only Barbados and Grenada, of the 
smaller Caribbean islands, have been involved 
so far in the preliminary planning sessions. 
The Clean Caribbean Cooperative has been 
formed by a number of companies operating in 
the Caribbean to respond to oil spills. While 
this effort is commendable, more far-reaching 
planning by regional governments is required. 
The statistics on oil production, re-
fining, and transport in the Caribbean is 
alarming. In 1973, one-sixth of the world's 
oil was either produced, refined, or trans-
shipped through the wider Caribbean (Towle, 
1979). Twenty-three percent of U.S. oil im-
ports passed through the Caribbean export 
oil refineries in 1978 (Thompson, from 
Caribbean Contact, 1979). 
St. Croix has one of the world's larg-
est refining plants, producing some 800,000 
barrels of refined oil daily and another 
large transshipment and refining plant is 
now being constructed in St. Lucia. 
American oil experts are reported to 
have stated that the Caribbean basin holds  
great potential in oil reserves, greater 
than reserves of the Persian Gulf. Large 
deposits of oil have been discovered north 
of Puerto Rico; there are possibilities of 
finding oil and gas south of Barbados, and 
companies are exploring around the Dominican 
Republic, Haiti, Jamaica, the Netherlands 
Antilles, and Belize (Thompson, 1979). The 
Government of the British Virgin Islands 
recently signed a contract with Mobil Oil 
to explore off Tortola's north coast. 
In both the larger and smaller Carib-
bean islands, the potential for damage from 
major spills is reinforced by the movement 
of oceanic and regional currents and pre-
vailing winds. Alan R. Emery, while studying 
coastal currents around Barbados, let loose 
drift bottles, which moved through the Carib-
bean and toward the United States and South 
American coasts (Archer, 1976). Currently, 
all the islands experience balls of tar, 
drifting onto beaches from tanker discharges 
in the Atlantic. 
The effects of oil pollution on marine 
life have been documented elsewhere, although 
one suspects that the extent is not fully 
understood. Of further critical concern 
to vulnerable Caribbean economies, is the 
possible destruction of beaches and the 
decline in water quality, which are so crit-
ical to their tourism industries. 
The Need for a Regional Action Plan for 
Oil Spill 
The details of a regional action plan 
for oil spill and marine pollution control 
is beyond the scope of this paper. It must, 
however, have the full support and involve-
ment of regional governments and oil com-
panies and appropriate regional and inter-
national agencies. 
Realistically, the logistics and funding 
of the plan will call for large resource 
and funding allocations. It is important 
that some of its vital components include 
location criteria for refineries and trans-
shipment facilities, navigational routes, 
safety features involving construction and 
maintenance of tankers, and qualifications 
of tanker and pilot boat crews. 
Further, a contingency cleanup component 
should involve (1) a reliable communications' 
system for detecting, locating, and report-
ing spills, (2) the identification of rela-
tively safe chemical oil dispersants and 
effective oil containment and removal equip-
ment, and (3) a sound institutional and 
operational system for implementing the plan. 
Geographically, it will be necessary to 
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have subregional operational plans, within 
the larger comprehensive action plan, to cov-
er specific island or country groups. This 
will be a result of constraints imposed by 
communications and transporting cleanup 
equipment. Public education, institutional 
training, and demonstration seminars will 
also be vital. 
Solid Waste 
Solid waste is used to mean all dis-
carded material from households, refuse from 
street sweepings, leaves, tree branches, 
dead animals, construction materials, ve-
hicles, industrial wastes, and all other 
forms of waste material resulting from human 
consumption patterns. 
One method used for disposing of solid 
wastes in many Caribbean islands is tipping 
or open dumping. Another, used frequently 
at major disposal sites, is a crude form of 
landfill, where a combined system of burning 
waste material and unscheduled covering with 
earth is done. 
Both methods are environmentally unac-
ceptable. Uncovered waste attracts rodents, 
insects, gulls, and other wildlife, provid-
ing the conditions for the spread of disease. 
Odors are always present at such sites and 
can be, at the same time, a nuisance and pub-
lic health hazard. Even under such condi-
tions, dump sites are known to invite scav-
engers or persons hoping to salvage dis-
carded material and in some cases, food. 
Such operations also result in a number 
of pollution problems. Burning, for example, 
causes air pollution and under certain geo-
logical conditions, unburned material can 
result in chemical and bacteriological con-
tamination of ground and surface water. The 
possibilities of water pollution increase 
with the location of dump sites close to 
streams, guts, rivers, wells, and other 
water sources. 
In Caribbean islands, common areas used 
for locating dump sites or for uncontrolled 
dumping of solid waste material, are swamps, 
ponds, and other coastal wetland areas. Un-
fortunately, the pollution hazards go unno-
ticed, and for some people the only prob- 
lems are the unsightly appearance of the 
waste disposal sites and the nuisance of 
odors generated. 
It is important that the islands adopt 
proper methods for disposing of solid wastes 
to avoid the problems caused by existing 
practices. While a few methods are environ-
mentally acceptable, such as incineration 
and high rate composting, the use of sanitary  
landfills offers the best choice for the 
islands. Sanitary landfill is considered 
an effective method and is comparatively 
less expensive, both in initial and oper-
ating costs, than incineration and com-
posting. 
The basic outline of a sanitary land-
fill operation is (1) solid wastes are de-
posited with control on a selected and 
prepared site, (2) the solid wastes are then 
spread and compacted in thin layers, (3) the 
solid wastes are covered daily with a thin 
layer of earth, and (4) the cover material 
is compacted every day (Sorg and Hickman, 
Jr., 1970). 
Normally the daily cover should be be-
tween 6 and 12 inches and a final cover of 
2 to 3 feet is recommended on completion. 
Sites prepared this way can be used after-
wards for various types of recreation, or 
building under proper engineering guidelines. 
Sanitary landfill sites should be care-
fully selected to avoid problems of water 
pollution as noted earlier and away from 
built-up areas, where even with proper con-
trol, an operation can be displeasing to 
the eye. Sites should also be adequately 
prepared to ensure effective layering of 
waste material and afford proper drainage. 
Another condition for site selection is 
a size large enough to meet the demands of 
the locality. This requires data on per 
capita solid waste production, which is un-
available for most islands. Based on data 
elsewhere, there is reason to believe that 
the figures could range between 2 to 4 
pounds per person daily in the smaller Carib-
bean islands. 
A good sanitary landfill operation is of 
little value without a reliable system for 
collecting solid wastes at source points 
and transporting them to the site on a de-
cided schedule. Most islands need to improve 
their solid waste collection systems either 
through the assignment of proper schedules 
or by increasing and effectively maintaining 
vehicles. 
SUGGESTIONS IN SUPPORT OF FUTURE 
ENVIRONMENTAL MANAGEMENT 
These suggestions are based on what is 
perceived as general problems and needs of 
the smaller Caribbean islands with respect to 
land and immediate coastal resource uses. 
It is felt that whatever development strat-
egies are selected for the respective 
islands, they must have inherent conserva-
tion and resource management components, 
and must consider options for resource use 
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in view of likely future shifts in develop-
ment. Cognizance must also be given to the 
need for regional cooperation in a number 
of resource management matters, as in the 
case of controlling oil spills, for which 
recommendations have been given. Sugges-
tions on proper solid waste disposal methods 
have also been made: 
1. The islands must develop national 
land use plans, not based primarily 
on the preservation of land for 
agriculture, as was done by the 
UNDP national physical development 
plans, but on the need to protect 
habitats, watersheds and to con-
serve species and other resources 
critical to economic, recreation, 
and cultural functions. 
2. Updating of soil analysis, aerial 
photography, and rainfall records 
should be done to help assign land 
use values. Initial soil surveys 
would be necessary for countries 
such as the British Virgin Islands. 
Along with this, an inventory 
should be done of critical habitats, 
including forests, mangroves, ponds, 
and other wetland systems and this 
would be helped by the updating of 
existing aerial photography. Habi-
tat inventory work by the Eastern 
Caribbean Natural Area Management 
Program will be of great assistance 
to governments. 
3. A National Planning Unit should be 
established for each island, with 
economic and physical land use 
components, supported by the dis-
ciplines of biology, civil engi-
neering, and sociology. The Plan-
ning Unit will be responsible for 
the drafting and implementation of 
the National Land Use Plan, along 
with drafting other appropriate 
national development and regional 
plans. A land development control 
authority or building authority, 
should be assigned the task of 
supervising day-to-day development 
control. 
4. Soil management capabilities are im-
portant to each island and could be 
housed in a Soil and Agricultural 
Land Use Management Division, with-
in the Ministry or Department of 
Agriculture. The Division would 
work closely with bodies responsi-
ble for water and forestry and should 
be given permit issuing authority 
on major development applications, 
affecting the landscape, land sur- 
face, and subsurface of the 
earth. 
5. Sound watershed management will 
require laws to regulate agri-
culture and building practices in 
such areas and governments should 
consider acquiring lands in the 
most critical sections of the 
watersheds to ensure the highest 
level of control. Watershed plans 
should be developed where necessary, 
with provisions for replanting in 
essential areas. 
6. A Coastal Zone Management Plan for 
each island should be prepared by 
the Central Planning Unit, but a 
program of implementation must have 
an institutional framework to in-
clude inputs from other departments 
and bodies, such as the Water 
Authority or Division, Fisheries 
Division, Soil and Agricultural 
Land Use Division, Health Depart-
ment, Land Development Control or 
Building Authority and an appro-
priate Executive Body, e.g., 
a Coastal Zone Management Board. 
An understanding of territorial 
jurisdictions is vital to coastal 
zone management plans, where 
territories are located close to 
each other. 
The Coastal Zone Management Plan 
will set environmental standards 
for land, and coastal and water 
uses in the delineated area, site 
clearance and preparation, includ-
ing grading and excavation, en-
gineering of coastal structures and 
other coastal design work, pollu-
tion abatement from dredging, con-
struction, sanitary and solid waste 
disposal, and oil spills. 
CONCLUSION 
The ultimate responsibility of environ-
mental management is to assure human sur-
vival. As small Caribbean islands try to 
satisfy today's social aspirations, they 
must note that some economic activities can 
be short-lived or can deteriorate in value 
over time. Oil refineries are deserted. 
In Antigua, factories close as products are 
no longer useful and tourists shift vacation 
points of interest. 
Major changes in economic activities 
will normally require modifications in de-
velopment strategies and new demands on 
resources. It is vitally important that 
current resource uses do not foreclose on 
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future options for securing human survival 
and the socially acceptable standard of 
living that helps to maintain a functional 
society. 
LITERATURE CITED 
Archer, Arthur B. 1975. Marine pollution 
off Barbados' coasts. Presented at a 
Technical Symposium on Prevention of 
Marine Pollution From Ships. Mexico, 
1976. p. 6. 
Sorg, Thomas J., & H. Lanier Hickman, Jr. 
1970. Sanitary Landfill Facts. U.S. 
Department of Health, Education, and 
Welfare, Bureau of Solid Waste Manage-
ment. p. 1. 
Thompson, R.A. 1979. Oil and the Carib-
bean. Caribbean Contact. 
Towle, Edward L. 1979. Caribbean Marine 
Resources Management Characteristics, 
Problems and Prospects. Paper for 
ECNANP. p. 9. 
66 
SOCIAL CHANGE AND MAGIC IN THE CARIBBEAN 
Allan Harris" 
THE MAGICAL PROPENSITIES 
OF CARIBBEAN CULTURE 
I wish to propose, in all seriousness, 
that the outstanding characteristic of Car-
ibbean culture is magic. Regardless of dif-
ferences in social status, income level, ed-
ucational attainment, race, or religion, the 
vast majority of Caribbean peoples implicitly 
accept the fact that the world functions ac-
cording to the arcane principles of magic. 
This startling fact of Caribbean life 
is hardly ever acknowledged and is likely to 
be vehemently denied. But even a cursory 
examination of our regional civilization will 
reveal, beyond any possibility of refutation, 
that magic is central to our life and thought. 
Let us consider the following: 
a) The magic of the maximum leader: 
Throughout the Caribbean, politics revolve 
around a central belief that there exists an 
individual possessed of unique gifts of gov-
ernance who, by virtue of these almost god-
like endowments, will singlehandedly deliver 
all of his people from bondage. There may 
be differences of opinion as to the identity 
of this individual, and great anguish if none 
of the current crop of politicians seems to 
fit the bill. In the latter case, there will 
ensue a kind of national vigil to await the 
coming of the Messiah. 
b) The magic of creed: Caribbean peo-
ples have long possessed and still retain an 
amazing capacity for believing that the world 
and all of its wonders can be contained and 
controlled by creed. Whereas historically, 
this predilection has been fostered and served 
by institutions of an avowedly religious na-
ture, today the fastest growing creeds are 
clearly political. With a touching, if naive, 
faith Caribbean peoples have taken to the 
ceaseless incantation of a ritual rhetoric 
in the firm expectation that therein lies a 
potent magic for effecting social change. 
c) The magic of modernization: Long 
frustrated by the negligible results of the 
* Trinidad and Tobago Institute of the West 
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old magics, Caribbean peoples have increas-
ingly turned to new methods. A form of 
sympathetic magic, called modernization, is 
one method. According to this type of magic, 
social transformation will be achieved by 
means of a close familiarity with as many as 
possible of the artifacts which symbolize the 
good life in metropolitan countries. The more 
we cherish our own color TV sets and micro-
wave ovens, the more confidence we have that 
the productive base for our consumer fanta-
sies will almost automatically fall into place. 
I think it is clear that we have to dis-
card the prevailing notion that magic in the 
Caribbean is confined to voodoo or obeah or 
some other African survival. Magic is en-
demic. Our list might be almost endlessly 
extended. 
By no means am I attempting to be flip-
pant, or to be contemptuous of, or conde-
scending toward Caribbean peoples. In fact, 
I believe that magic is much more widespread 
in the world than we have been taught to be-
lieve. In particular, there may be a lot 
more magic in the so-called developed coun-
tries than we suspect. Is there not a kind 
of Presidential magic in the United States, 
say? And whether under communism or capi-
talism, is there not a magic of technology, 
a sublime faith in the capacity of mankind 
to engineer away the ancient limitations 
which hitherto had been thought almost to 
define our humanity? 
THE SOURCES OF MAGIC 
Why should Caribbean people have re-
sorted to magic on so widespread a scale? 
Does the answer lie in the colonial history 
of the region? The magical culture of the 
region is really a derivative of its culture. 
A colonial culture may be defined simply as a 
set of values, attitudes, and behavorial pat-
terns which deprecates all that is native in 
favor of all that emanates from the metrop-
olis. But behind that simple definition lies 
the source of all the manifestations of magic 
at which we have looked. 
The original magic in a colony is the 
magic of the metropolis; a magic which be-
lieves that things will work in the domestic 
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environment--the colony--simply because they 
have worked in the metropolis. This magic 
manifests itself in a slavish imitation of 
things metropolitan, in a mindless accept-
ance of ideas, ideologies, manners, mores, 
tools, and techniques of an entire culture 
which has evolved or been developed in an 
entirely different geographical, historical, 
and social setting. 
The colonized personality not only has 
no sense of its own self-worth, of its own 
specific situation, of the legitimacy of 
its own interests, but moreover, it has no 
sense of process. Or we might say that what 
is lacking is an empirical cast of mind, or 
the scientific attitude, or what have you. 
The point of the matter is that, divorced 
from any sense of the reality of its own 
situation, the colonized personality readily 
succumbs to all manner of magical interpre-
tations of the world. 
We define the Caribbean culture there-
fore as a colonial culture with an abnormally 
high propensity for magic. 
MAGIC VS. REALISM 
What are the problems and possibilities 
of social change in such a cultural setting 
as we have outlined? What should be clear 
from the foregoing is that when we talk of 
social change in the Caribbean we are talking 
essentially of a culture revolution. Since 
economic policy prescriptions, technological 
innovations, social planning, or political 
and constitutional reforms all presuppose a 
rational basis of discourse, initiatives in 
any of these areas stand little chance of 
success until such time as there is a wide 
enough consensus in favor of rational values, 
and until the boundaries of magic have been 
pushed far enough into the background. 
Such a cultural awakening of Caribbean 
people will not come easily or in one great 
leap. Above all it requires skillful, subtle, 
and resourceful leadership at all levels and 
spheres of society. It is in such a per-
spective, I believe, that agencies specif-
ically concerned with economic development 
need to look at their activities. 
It is not surprising that in a region so 
wrapped up in what I've called magic, pro-
grams of economic transformation should fall  
into one of two categories--the cosmetic 
or the apocalyptic. Cosmetic programs 
are those which are incremental in nature; 
they seek to graft on new facets to the 
age-old colonial economy, be it tourism or 
assembly industries or whatever. But the 
basic relationships within the economy, 
and between the economy and the outside 
world, remain the same. 
The apocalyptic approach, on the other 
hand, will have nothing to do with such half-
measures. Imperial and neo-imperial domi-
nation, class differences, and exploitative 
relationships will be eliminated with a 
revolutionary thoroughness. Interestingly, 
there is never a strict time dimension to 
apocalyptic programs. The revolution is 
always hovering dimly somewhere on a distant 
horizon. Fundamentally, the revolutionary, 
apocalyptic approach is in no way morally 
superior to the reformist, incremental 
style. They both avoid coming to terms with 
the core structures of the inherited colo-
nial economies. 
What this means in practical terms is 
that a significant portion of our new pro-
grams must begin at the very lowest level--
the local community--with enterprises of 
appropriate scale and levels of technolog-
ical sophistication. Not only must the 
scale and scope of such enterprises be 
small enough that people are not lost once 
again, but there is need for bold institu-
tional innovation. Methods of business 
organization need to be devised which take 
into account historic feelings of aliena-
tion and impotence, available levels of 
skill, broad social and economic goals as 
well as the facts of political power and con-
stitutional organization. If the end re-
sult of social transformation is the activa-
tion of a people to exploit the potentials 
within themselves and their environment, only 
an approach which sees the primary import-
ance of a cultural reorientation in the Car-
ibbean, and which designs its measures with 
this in mind, has any chance of success. 
No amount of sophisticated technology, 
no number of foreign experts, no quantum of 
foreign capital, no degree of access to 
metropolitan markets, will produce any 
measurable change unless Caribbean peoples 
are first induced to abandon magic and face 
up to their own reality. 
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ACCOUNTABILITY: HOW DO DIFFERENT DEVELOPMENT STRATEGIES AFFECT 
OR HOW ARE THEY AFFECTED BY SOCIAL AND CULTURAL MATTERS? 
Dawn Marshall
1 
Before I start just a few words of warn-
ing. First of all, this "paper" was prepared 
at very short notice and is more a presenta-
tion of my own personal ideas and views. It 
is mainly intuitive, and not really documented 
by evidence and, therefore, you're free to 
disagree and criticize as you wish. But they 
are things in which I believe. I am going 
to address the problem which is stated in the 
program: accountability and how do different 
development strategies affect, or how are 
they affected by social and cultural matters? 
First, it is probably useful to give 
some indication, however vague, of what I un-
derstand by development. A useful general 
definition is one given by Beckford in 1975: 
"A process whereby the material welfare of a 
people is improved consistently and substan-
tially over long periods of time." 2/ It's 
something that you can develop and as you de-
velop and define more vigorously you get more 
and more criticism so I would leave it very 
general. There is also an additional element 
which comes through in the works of most Car-
ibbean economists. Because of our history 
as the locus of production for metropolitan 
countries, development in the Caribbean has 
also come to mean a movement or change away 
from dependency toward greater autonomy, 
self-reliance, and self-sufficiency. 
Strategies for achieving this develop-
ment are, however, severely limited by the 
size of the islands and their resources. 
Presumably this was discussed in some detail 
yesterday in the session on Growth Limiting 
Factors. Here, I want only to emphasize 
again this smallness. For instance, Demas 
in his celebrated book in 1965, The Economics  
of Development in Small Countries, almost 
dismisses the possibility of development for 
the eastern Caribbean islands which he saw as 
so small as to fall into a separate category, 
"and it appears to me that their future is 
more closely bound up with exports of trad- 
1/ ISER, Cave Hill Campus, U.W.I., Bridge-
town, Barbados. 
2/ Beckford, G., ed., "Caribbean Rural 
Economy." Caribbean Economy, ISER.  
tional primary products, the growth of pro-
ductivity of the domestic food-producing 
sector and the development of the tourist 
industry." Today, participants from these 
islands would probably add light manufac-
turing, e.g., the garment industry, to this 
short list. 
Furthermore, the situation is such that 
an individual island cannot spend time de-
bating which of these to choose, but jumps 
at any opportunity to initiate any of these. 
The crucial variable in determining de-
velopment strategy is size and I want there-
fore, to spend a little time looking at the 
implications of small size. 
Small size is almost synonymous with 
Caribbean economics, while the question of 
viability and survival of small states has 
been an ongoing concern of Caribbean polit-
ical scientists since the 1960s. But soci-
ologists in the Caribbean have not contrib-
uted to the discussion on small size. 
Most of the sociological implications 
of small size stem from the fact that in a 
small country the social field is small and 
limited. This means, for example, not only 
that fewer roles exist in a small country, 
but more importantly, that many roles have 
to be played by relatively few individuals. 
Thus the same individuals are brought into 
contact over and over again in different 
activities; almost every social relationship 
serves many interests and these inevitably 
impinge on each other. I think this came 
out very clearly in Dr. Blackman's presenta-
tion when he referred to the intervention 
of politicians into managerial operations 
and to the confusion between the roles of 
academics and managers. Individuals there-
fore tend to be judged or evaluated accord-
ing to who they are or whom they know, rather 
than on their efficiency in the performance 
of any one role. Further, because in a 
small society choice is limited and alterna-
tives are few, the decisions of individuals, 
particularly those in leadership roles may 
have considerable effect throughout the 
social structure. For example, a Member of 
Parliament becomes Minister of Labour and 
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Housing because he owns a construction com-
pany. In addition, he may be a Director of 
a number of companies, leader in the Rotary 
Club or Lions Club, member of a church recon-
struction committee, etc.--a lot of power 
and patronage are available to him. Thus, 
the small size of the social field affects 
the roles which people perform and their 
social relationships. The main impact, 
because people are judged by who they know 
and who they are, is on efficiency. Because 
this does not encourage efficiency, it im-
poses constraints on development. 
The other important effect of small size 
would be on alternatives available which are 
extremely limited. But the openness of the 
small Caribbean societies has, to a large ex-
tent, overcome the constraints of small size 
in this respect, in that choices are made in 
a field extending beyond the boundaries of 
any one individual territory, to alternatives 
which are available in other countries; and 
in particular, 'metropolitan countries are 
taken into account when choices are being 
made. Thus migration to greater opportunities 
available in the UK, the US, or Canada has 
been one of the alternatives utilized by 
Caribbean peoples. 
Now this is a direct result of our his-
tory, this is what colonialism means, but I 
think we have to understand that when a Carib-
bean person is making a decision, he does not 
feel that he is limited to the opportunities 
available in his own country. If he finds 
that these are not what he wants, he feels 
it's very legitimate to look abroad and find 
these other opportunities and to take them. 
Now this implies, or could be understood, as 
a lack of commitment to our countries and to 
our islands. And I think that this is one 
of the crucial values or attitudes that some-
how or other we have to try to engender in 
our people. Yes, these opportunities are 
available because of the high educational 
levels in the Caribbean. Our peoples are 
well suited to grasp these opportunities in 
the metropolitan countries. So we have, 
therefore, somehow to engender in them this 
commitment to the development of their own 
individual territories, or I would extend it 
myself, to the Caribbean islands. 
We can take then migration as a very 
good example of this view, that opportuni-
ties are available in the other countries. 
And I think it's important for us to realize 
that the migration of Caribbean peoples has 
been going on ever since emancipation. In 
other words as soon as our people were free 
to move, they did. Therefore, this sense of 
commitment that I'm talking about has never 
really existed in the Caribbean. Any com-
mitment was to the plantation and this was  
an enforced, mandatory commitment, not one 
that was voluntary; this was something from 
which you wanted to escape as soon as pos-
sible. 
But this openness has incurred a great 
cost, it seems to me, and not only in the 
sense of loss of valuable human resources. 
The openness of the societies has meant that 
the aspirations and expectations of the peo-
ple are Formed by metropolitan tastes, met-
ropolitan advertising, etc. But there are 
no metropolitan resources to satisfy these 
expectations. In other words, because of 
the influences of the developed countries on 
the smalL islands of the Caribbean, the ex-
pectations of the people are raised beyond 
the capacity of the islands to satisfy them. 
Yet if development is to be autonomous, self-
reliant, and self-sufficient, then the peo-
ples' aspirations are counter-development. 
Let us return again to the strategies 
for development of the eastern Caribbean 
islands envisaged by Demas. Two of these 
possibilities are based on agriculture: the 
exports of primary products and growth of 
the domestic food-producing sector. This 
may not be true in the other islands, but in 
Barbados, agriculture has had great diffi-
culties in recruiting labor, for example, for 
the cane harvest. Together with the aging of 
the Barbadian agricultural labor force, this 
would seem to indicate a dislike for agricul-
tural work. Clearly, such an attitude would 
impose severe constraints on development. 
Tourism also carries dangers as the Hon. 
Billie Miller indicated yerterday. The 
leisure-oriented nature of tourist activities 
does not encourage hard work and productivity 
but I think one of the main dangers of tour-
ism is the openness again of the society. 
We're getting not only media advertising--TV, 
movies, :hat sort of thing--what we now have 
is an importation of the very people with 
their values and their attitudes which are 
based again on metropolitan resources and 
therefore, must "corrupt" the tastes, the 
aspirations, and expectations of our people. 
I also feel that the conventional wisdom 
about the work ethic needs to be examined 
more closely. To me, it "smacks" just a 
little too much of the assessment of the 
planters during slavery. Yet with emancipa-
tion viable, hard-working peasantries came 
into being throughout the Caribbean. It 
seems to me that Caribbean men and women have 
very definite ideas about under what condi-
tions hard work is called for. It is true 
that these conditions do not always coincide 
with those normally conceived by employers, 
be they private or government. Could this 
be because of a perception of employers, 
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public or private, as "them" apart and sep-
arate from "us" or "me"? West Indians vote 
for Members of Parliament (MPs) but there is 
no sense in which they expect these MPs to 
serve "us" or "me"--so there is little par-
ticipation or involvement in what "they" de-
fine as important for the development process. 
In summation, many of the attitudes and 
values are counter-development. I understand 
that in the session yesterday afternoon, you  
were talking about constraints. Somehow or 
other we have to turn these things to our ad-
vantage. Now, at the moment, I cannot see any 
means of turning these counter-development 
attitudes toward development but I think that 
it is an area within which some creative 
thought has to be made. And somehow or an-
other, we have to either change these atti-
tudes, which is almost impossible given the 
open nature of the society, or to get these 
things working for us toward development. 
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PARTIAL TRANSCRIPT OF DISCUSSIONS ON THE RESOURCE PAPERS 
JOHN CONNELL: This morning we sat as a captive audience, listening to the 
experts. Reference was made to the fact that I am an opposition Senator. I do 
not know what is expected of one. It seems as though the impression has gotten 
around that there's a certain aggressiveness in opposition Senators, that they 
are expected to be aggressive with speakers who go beyond their time. If that 
is the impression, I wish to disappoint all those who have it. 
What I propose to do, unless there is violent opposition from a significant 
number of persons present, is to go right down on my right hand, and up on my 
left hand among the delegates from the Caribbean. My understanding is that 
there are certain persons who wish to be angels when they pass out of this 
existence; and they are here to do something good for the Caribbean. They, 
therefore, wish to hear what Caribbean people conceive is necessary to be done. 
I understand that this cannot be done unless the Caribbean people say what they 
want. So I an going to invite you, one after the other--the distinguished 
delegates from the various territories of the Caribbean--to react to the three 
addresses you have heard. You can react either way: a brief statement, or a 
question, or a brief statement and a question; but kindly bear in mind, at all 
times, that there are other persons who would also like to make a brief state-
ment and ask questions. Without more, I propose to invite the delegate from the 
Bahamas to make any brief statement or to ask any question he may wish. 
BAHAMAS 
I would like to commend Mr. Ivor Jackson for his very fine paper this morn-
ing. It's quite detailed and most informative. He indicated in that paper 
that the method of solid-waste disposal, the sanitary landfill method, is the 
path most appropriate for the small countries. I would like to know what 
advice he would give where there's limited land space. This is one of the 
problems that we have in the Bahamas, and in some of our smaller islands. 
IVOR JACKSON: The suggestion to use the sanitary landfill method took into 
account the costs of using any other environmentally acceptable method. And 
my experience in the islands would indicate that most governments would not be 
able to afford, at least they say they would not be able to afford, methods 
through incineration--such as incineration composting. If you have limitations 
of space, but you have the money or the wherewithal to use other methods, I 
say: "Fine, go ahead and do it!" But I know the problem is basic. It is a 
critical one, especially in small territories such as the Bahamas where you have 
very small islands, and small land space for wastes. 
BARBADOS 
Mr. Chairman, I am not the official delegate of the Government of Barbados; 
I came here to listen and to observe. However, as the point was raised on 
refuse disposal, and sanitary landfill being the most appropriate type of 
disposal for small islands such as ours, I can agree in principle generally 
with Mr. Jackson. However, there are other constraints besides the size of an 
island for determining the most appropriate type of refuse disposal. One has 
also to think of the pollution constraints. In small islands, such as the 
Bahamas and Barbados, we depend largely, or almost entirely, on ground water 
for our water supply. So one must weigh the benefits of an unpolluted or a 
water supply that is not very badly polluted, and the costs of treating that 
water to the level of purity where it can be accepted for potable purposes, 
against the costs of using other methods of solid-waste disposal. 
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We, in Barbados, will soon be going to mixed methods of refuse disposal, 
and we are going to pulverize refuse, hopefully to derive some benefit from 
it, as a soil conditioner, possibly with some derivation of energy, maybe 
from methane gas, which can be generated in a reasonably large area of dis-
posal. And we will continue with refuse disposal by landfill methods. But 
our biggest constraint here is the maintenance of the high quality of ground 
water which Barbados possesses, and this is the main reason we have opted to 
embark on pulverization as a treatment of the refuse before disposal into 
the land. So I think that the size of the island does have some, rather should 
have some, bearing on your decision whether you would use landfill or other-
wise. But there are these other constraints, which must be taken into con-
sideration such as pollution--a very important one. 
BRITISH VIRGIN ISLANDS 
I do have different questions for different people, and I have been 
thinking about how I can get my priorities straight. But something strikes 
me particularly regarding Harris' paper. The paternalistic approach of 
Caribbean societies, the dependency on governments to provide for goods and 
services, and the attitude of the people toward that--their dependence on 
that--has a long history, as you probably know. I'm not so sure I agree, or 
totally understand, the use of your word "magic." To my mind, there obviously 
is a fallacy in the system, because if the political directorate derives its 
legitimacy from the people, it, in my view, would tend to perpetuate itself. 
As long as you have invested legitimacy in another person or persons, the 
dependency syndrome and your notion of magic would also tend to perpetuate 
itself. Wouldn't you agree, or do you see any way out of it? 
ALLAN HARRIS: In my written paper, I did say that we require leader-
ship on all levels, and in all spheres of society, so that I agree with you 
that it is difficult for governments or established institutions to make the 
kinds of changes necessary. I think we have to look to new agencies for it; 
and I did point to new kinds of politics. Politics is an informal activity, 
and yesterday when I was saying that technicians must become politicians, 
this is part of it, too. Wherever we are in the system, we can and should 
do something about bringing about changes in values. I'm not suggesting this 
is at all easy, as we know; but if there's any hope of change, people, wher-
ever they are, have to bring that change. 
BRITISH VIRGIN ISLANDS: In other words, the legitimacy will not be 
vested in the politician, as we know it today, alone, solely, but also in the 
technocrat--or any other. 
GRENADA 
I would like to refer to Mr. Harris' paper on magic and social change. 
As the delegate from BVI said, I do not understand what he means by "magic"— 
terms like "rational" and "magic," I do not understand. But I wonder if you'll 
agree with me if I say that some of the territories in the Caribbean area 
right now that are using what I will call in your terms, the highest form 
of magic," are the same territories that are more economically advanced; 
and that these are the same territories that are now actively opposed to any 
meaningful social change in the smaller Caribbean territories? And if these 
are the same territories that are aping or monkeying the metropolitan coun-
tries? And if this is true, why are we accusing the smaller territories of 
social stagnation, when territories in the Caribbean that are in a position to 
set an example are the ones who are not setting these examples? 
ALLAN HARRIS: If you mean by the larger, more economically developed 
territories that are more magical than others, if you are referring to Trini-
dad and Tobago, I probably agree. 
GRENADA: I didn't call names, right? 
ALLAN HARRIS: Well, I will come out and say that Trinidad and Tobago 
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is a very magical place. I have no problem with that. And my paper is not 
directed at the smaller territories. I'm speaking about the Caribbean culture 
as a whole. 
GRENADA: Well, what I wanted to say was this: What are you really ac-
cusing the smaller territories of? 
ALLAN HARRIS: Nothing that I'm not accusing the larger territories of. 
JOHN CONNELL: I do not think we should allow the choice of language in 
the title of this Conference to mislead us and to dominate our thinking. I 
do not think that Barbados is any larger territory than Grenada or any other 
place--neither geographically or otherwise. And we must be careful not to get 
into this dichotomy of small or larger territories. I don't think it is 
justified on the facts or on the history of the Caribbean islands. 
GRENADA: Mrs. Marshall said that Caribbean peoples do not feel committed 
to working in their own individual countries or the Caribbean. I would like 
to ask Mrs. Marshall: What are the alternatives? If you're working in a very 
small island and you just can't get anywhere? You have to deal with your 
superiors, who have come up through the ranks in a colonial society, and who 
are more colonial than the colonialist. And they're young, and they won't 
move. And you can't get any change. 
DAWN MARSHALL: I don't know if I'm supposed to give a solution to that 
because I can't. This is one of the realities of the Caribbean. I would say, 
though, that certainly the opportunities available for these young people are 
much greater than they were, for example, when my parents were growing up: 
the constraints, particularly in the Bahamas, of victimization because of color, 
all this type of thing. I mean, this is a complete new world in comparison 
to that one. So I can only say that things have improved. 
Now obviously, not all people are going to be committed to the island 
territories. What I'm suggesting is that too few of the people are, and I 
feel that we should be taking positive actions, somehow or other, to engender 
this commitment. Whether we're going to be successful or not, I don't know. 
I feel that I'm failing in my task with my children, for example. And I'm 
trying really hard, and that's only two people; but it is a difficult task. 
I'm just saying this is something that is lacking, and it's something to which 
we have to address ourselves. I recognize that from the individual point of 
view, there's a conflict between the individual and the nation. 
HAITI 
We suffer a lot from magic in Haiti. We try to fight against that, but we 
can't find an easy solution. We would appreciate reading what you will publish 
in the Conference Transactions or receiving information about this important 
subject because our case is very special. We speak French in an environment 
where everyone speaks Spanish or English. Even in Haiti, we have what we call 
the elite who speak French; but 99% speak Creole. That's quite complicated for 
US 
JOHN CONNELL: Let me hasten to assure you that there are many persons in 
the Caribbean who do not regard Haiti as alien. There are many persons in 
the Caribbean who look to Haiti with its history of people like Toussaint L' 
Ouverture and Dessalines as making an immortal contribution to the development 
of the Caribbean. We do not regard people from Haiti as being strangers to the 
Caribbean in any connotation of the term strangers. 
VENEZUELA 
I would like to know how do you see the way other countries can participate 
or help in the solution of your problems? 
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ALLAN HARRIS: I think, perhaps, this is the crux of the matter for a 
Conference like this. Not very much quite frankly. 
VENEZUELA: Why? 
ALLAN HARRIS: Because if you define the problem as one of culture, ex-
ternal inputs may reflect the kind of cleavage that I suggest between elite 
culture and popular culture at home. And it is my experience that external 
agencies bring their own cultural references and biases, which may create or 
reinforce the difficulties we have. If external agencies are to function at 
all in Caribbean development, I think they will have to make themselves in-
digenous first. 
ST. VINCENT 
I, too, would like to congratulate Mr. Jackson on an excellent paper. What 
impressed me was the fact that he not only dealt with problems and analysis, 
but his approach was prescriptive. 
Some of the most serious environmental problems that we face stem from the 
fact that in small Caribbean islands people seem to feel, and feel very deeply, 
that they have a right to live anywhere they choose. I think that it's now 
appropriate, the time is right, that we make a serious attempt to control settle-
ment so as to discourage dispersed urban settlement, and encourage the develop-
ment of nucleated population centers; I think it's most important. 
Another point I want to make has to do with setting up planning units. One 
of the serious problems that we face in the small islands is recruiting people 
with technical expertise. We can set up a planning unit and yet find that the 
staff we are able to attract doesn't have the technical competence to deal with 
problems. I suggest that one of the things we can do is to demand from appli-
cants for planning permission, environmental impact studies. In other words, 
I feel that the onus should be on the developer to prove that what he is at-
tempting is environmentally acceptable. I think that's one way of getting 
around our problem. 
The other points are minor. On the question of watershed man, !ment, Mr. 
Jackson was suggesting that governments perhaps should seek to acqu re land 
in watershed areas. Now the problem in the small islands, in most 	islands, 
is that money for that acquisition is just not there. We can argue about what 
sort of priorities we have, but the fact is that things like that are usually 
funded by grants; and donor countries and international agencies have traditional-
ly refused to give money for the acquisition of land. But I'm suggesting that 
the objective could be realized through legislation, through the passage and 
enforcement of appropriate legislation, and through public education, fostering 
public awareness of the problems. 
ST. LUCIA 
I think this Conference is basically geared largely to generate some 
thinking on improving the welfare, eventually, of the people in the small.er 
islands of the Caribbean. The question of improving the welfare was addressed 
yesterday; and many different definitions emerged. I think many of us have 
tried to become hypothetical about the whole thing but, in fact, we all know 
what our people regard as improving their welfare. I wouldn't want to go into 
an explanation of what I think people consider to be improvements. I think we 
all individually know from our experience in our societies how each individual 
or each group of individuals would define this improvement. 
I must commend Mr. Jackson for his paper, and his talking about the prepar-
ation of a land-use plan as an essential factor for ensuring that the welfare 
of the people is protected even though you are going to proceed with certain 
developments, make certain sacrifices, and so on; there should be a land-use 
plan. In doing so, that plan will be drawn up using specific data. I've yet 
to hear some suggestions about improving the quality and possibly the methods 
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of collecting the data needed for arriving at these land-use plans in any mean-
ingful way. Also, the preparation of the land-use plans, skilled personnel 
involved in the necessary disciplines would be needed. We've addressed our-
selves, we've mentioned the shortage of skills in the region for undertaking 
the task. I've also noted some statements about technical assistance to the 
region and the differing goals of people or differing ideologies of the peoples 
who would provide the technical assistance and the effect of that on the aims 
and aspirations of our own people. 
Mr. Jackson also made some comments on the land tenure system, and suggested 
that, where possible there should be suitable land reform involving public-
owned lands. In countries like St. Lucia--I don't know too much about the 
others--there's not much public-owned land, as such, to really tackle that 
problem seriously. So I think we have to look at the islands in a comprehensive 
manner. Privately owned lands that people are using for speculative purposes, 
etc., should be pulled into the fray, so to speak. 
IVOR JACKSON: The reason for not involving privately owned lands in the 
suggestion for land-use reform is because I do not know the peculiar circum-
stances that exist from island to island. I do know that in the British Virgin 
Islands, for example, there is much resistance to any form of control of pri-
vately owned lands beyond the normal development control processes that are 
being currently used. But I can understand the problem of St. Lucia where the 
only publicly owned lands are way up in the mountain regions or central areas, 
or most of it, anyway. 
But on your other comments, on the need for data, I have suggested the 
need for soil analyses on the various islands, or to improve the existing work 
that has been done--the updating of rainfall data, updating aerial photography, 
and an inventory of critical habitats. And I think this afternoon, when Mr. 
Allen Putney presents his paper, you'll realize that some of that work has 
been undertaken by the Caribbean Conservation Association. There will also 
be need for additional social data, of course, in trying to determine land 
values and that sort of thing. 
ST. LUCIA: I would like to address at this point, a statement of fact to 
Mrs. Marshall. Insofar as the constraints of small islands present themselves, 
you said that one of the social developments arising from living in a small 
island has to do with patronage: the fact that one person knows each other, and 
the multiplicity of roles invested in one person. You suggested that rather 
than attempt to do something about it, we have to live with it. Well, just one 
statement. The revolt, which we know is taking place in eastern Caribbean coun-
tries, now has to do with reversing that process. 
The second point is addressed to Mr. Jackson. I commend him on his bril-
liant paper, and his identification of the problems of environmental abuse or 
the problems arising from environmental abuse--soil erosion, sand erosion, and 
whatever the case is. There are methods developed in Western countries that 
can handle these problems. The funding agencies have made their priorities 
clear. Western technology--sophisticated or intermediate or appropriate or 
whatever the term may be to describe it--has all the answers as far as I'm 
concerned, to these erosion problems. 
If we believe that the best way of dealing with environmental problems is 
to further entangle ourselves in dependency relations by submitting to funding 
agencies requests for landfill machines, and the technology that goes with 
supposedly reversing the process of environmental abuse--if we believe that, 
then we can offer that method. But to my mind, what the Conference has to 
seriously address itself to is to the social origins of environmental problems. 
I am putting forward a theory that most of the problems that exist in Carib-
bean small countries have a direct relationship to the socio-economic exist-
ence of the majority of Caribbean peoples. For example, slash-and-burn agri-
culture has to do with the fact that a small farmer cannot, does not have access 
to land. Land may exist, arable agricultural land may exist, and does exist, 
in St. Lucia, for example. But in many cases, these lands are held for spec- 
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ulative purposes, as Mr. Michel pointed out. Sand erosion has to do with the 
fact that no new method, no local research has been done; funds have not been 
flowing into local research institutions within these small Caribbean coun-
tries to deal with, or to examine, or exploit local indigenous material that 
exists that could be an alternative to sand for use in constructing houses. 
And to my mind, the fact that I believe seriously is that these environ-
mental problems have their base in socio-economic developments or in the de-
prived material existence of the majority of Caribbean peoples because they're 
the ones who have very little access to opportunities, finance, whatever, 
management skills, etc. A useful exercise that could come out of this Confer-
ence would be the establishment of a research committee to examine the origins 
of problems relating to the physical environment, or an attempt to really 
assess the social factors that give rise to these problems. That has to be 
done before we even approach funding agencies for solutions--capital solutions 
to solve what we believe to be reversible problems. 
DAWN MARSHALL: Can I just respond to the point about patronage. As I 
said, I don't know very much about the smaller islands, but work that I've 
been doing in Barbados suggests that this idea of patronage both from the per-
son giving patronage and from the person receiving it, is very well entrenched. 
I would hope that what you say about the present revolt is true. There is, 
however, a fear in my mind that this might just be changing the person who is 
going to give the patronage. I hope that this is not true. On your point 
about the social origins of most of the environmental problems, I agree strongly. 
ST. KITTS/NEVIS/ANGUILLA 
The distinguished delegates from St. Vincent and St. Lucia have included 
in their presentation, or their comments, much of what I had in mind to say. 
And I wanted to touch on environmental protection. As has been pointed out, 
many of the smaller Caribbean islands are not really, have not been exposed to 
much environmental protection. So to us, this is something relatively new. 
First, we have to consider what we want to protect, and that gets us 
into a long discussion. Second, which is the best organization to protect or 
to identify areas for protection? Third, who is going to pay for this protec-
tion? Fourth, what powers are needed to protect those areas which we identify? 
This is what we must address ourselves to. 
For the start, and even after we have identified these areas, then what 
we really need is followup action. In most of these islands, as the distin-
guished delegate from St. Vincent pointed out, we don't have the personnel to 
really carry out detailed investigations and make detailed recommendations for 
the politicians to act on. However, the need for protection of the environment, 
as related to our own situation in St. Kitts, has been realized, as I said 
before. 
In our draft development-guidelines application, which developers must 
fill out, there is quite a lengthy section on the effects on the environment 
that their projects will have. I think this is a start. I'm hoping that we 
can set up some sort of communications among the smaller islands so that we 
can share our experiences with each other. I think if this is established, 
then maybe we will be able to learn more about the environments. 
JOHN CONNELL: I think that the points that you raised, the comments, the 
suggestion that you made are pretty fine ones. I think that it was Mr. Jones-
Hendrickson yesterday who suggested the need for talent pools and I think Mr. 
John was implying the same thing. I think if this is done then that would be 
the basis for the sharing of experiences which we badly need in the smaller 
islands. 
ST. KITTS: Ivor's paper is very close to our situation, particularly the 
very severe problems of soil erosion and our deepening gulleys, and widening 
uts; our water courses pose tremendous problems to us. And I would be happy 
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to discuss these matters with him formally. It's also a question of dwindling 
stocks of lobster to which we have to address ourselves. It is no longer a 
fallacy that to eat St. Kitts/Nevis lobster you sometimes have to go to Puerto 
Rico or St. Thomas. 
The escalating costs of building are threatening to make us use up some 
of our prime arable lands. We are very much concerned about this, and we are 
attempting to address this problem. The paper by Mr. Jackson is a very useful 
one and I shall certainly commend it to my authorities. 
NETHERLANDS ANTILLES 
I would raise a question to Mrs. Marshall. In her paper she said, re-
garding tourism, that it kind of corrupted the thinking of the people of the 
islands. I want to ask her--what implications would this have for any tourism 
promotion programs? 
DAWN MARSHALL: Perhaps I could just rephrase that. It carries the poten-
tial for corruption. I think that one of the corollaries of our small re-
sources and the need to go out and grab any development agency has led to the 
problem that we don't monitor and control as closely as we should these develop-
ment agencies that come into our country. For tourism—I'm not saying, "No, 
don't have any tourism!" not by any means. But I think we should have some 
clear idea of the carrying capacity of our island for tourism; not only the 
physical carrying capacity, but perhaps, even more important, the social carry-
ing capacity. How many of these foreigners can we allow into our country at one 
time? This type of thing. We have to monitor the growth of hotel rooms. 
Most important, I think, and I'm not sure whether this is being done in 
the Caribbean or not, I think we have to look at what sort of tourism product 
we want. In other words, we have to decide what we want to get out of tourism; 
what type of tourist is most likely to give us these things; and to gear 
tourist promotion to this type of tourist. What tends to happen is that the 
whole flow of tourism promotion throughout the world tends to take us up with 
it, and carry us along, so that charter companies say, "Look, do this, and not 
that; or we're going to do this, and not that." This type of thing. And I 
think that one of the things that is needed is a Caribbean-wide promotion 
agency, which will look toward the tourist product and short-circuit, if pos-
sible, the stranglehold that these external companies can have on the Caribbean. 
MONTSERRAT 
Mr. Chairman, I, too, would like to congratulate Mr. Jackson on a very 
useful paper. I find his suggestions in support of future environmental manage-
ment very helpful and, in fact, I would like to obtain a copy of the handbook 
that he referred to earlier in the paper--environmental protection. I just 
want to ask one question on the National Planning Unit in St. Croix: How is it 
composed, and how are the decisions monitored? For instance, at home we have 
a building inspector who tries to see that his decisions are imposed, but we 
find that this has not been very effective. So I would like to know, how is 
this done in St. Croix? 
IVOR JACKSON: In St. Croix, the Act that I referred to makes possible 
a permit-review system, or a permit-issuing system for development within a 
critical zone area, the coastal zone. There are various bodies or groups 
that are involved in reviewing development applications. I think that Dr. 
Edward Towle who lives in St. Thomas might be able to explain how it works in 
St. Thomas and, of course, I think you should also talk to him about securing 
a copy of the handbook because he might be able to mail on to you. 
MONTSERRAT: As a local student of sociology, I was particularly interested 
in Mrs. Marshall's talk. It seems to me that in our anguish over the lack of 
commitment of the Caribbean man to his island, his country, or the region, that 
there seems to be some need for re-education of some type. Do you see, Mrs. 
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Marshall, a subculture like the Rastrafarian movement, for instance, contribut-
ing substantially toward the loyalty in the society. 
DAWN MARSHALL: That's a difficult question. I would say, "Yes." One of 
the things that Rastrafarians have going for them, it seems, is a commitment to 
the country. This is from what I know about the ideological aspects of 
Rastrafarianism coming out of Jamaica. There seems, however, to have been a 
loss in translation from Jamaica to the eastern Caribbean, which I think has 
to be looked at very carefully. Now one of the problems is that most of the 
information about Rastrafarianism coming out of the smaller islands has been 
from those who are against it. So we don't know how biased the information is. 
I think we'll have to look at the other side to see exactly why people feel 
that they have to go toward this, and what are the goals and objectives that 
they see. Certainly income distribution or wealth distribution seems to be one 
of the things. Unfortunately, the means they tend to use to do this is perhaps 
not acceptable by society. But certainly, they seem committed to the land, 
and a natural way of living, and to the Caribbean. But these subcultures 
cannot exist on their own; somehow or other, they have to be encompassed by 
the total society, and made to work for it. I think that the negative attitude, 
which is the main, official, middle-class type attitude, is not conducive to 
this. 
JOHN CONNELL: Ladies and gentlemen, we have completed one round of ob-
servations and discussions. I would like to think that this is only the first 
round. I feel some duty to you to take a bird's eye view as to where we stand. 
Basically, the discussion is polarizing around the technical aspects as 
represented by the paper of Ivor Jackson; and the more theoretical aspects as 
represented by the papers of Allan Harris and Mrs. Marshall. 
I have the charge to make sure that the discussions come up with some 
concrete results. Now I am not suggesting we cannot have concrete results in 
the area of the theoretical part of the discussion; I think that both technical 
and theoretical aspects are vital to use. 
I have heard repeated and well-deserved congratulations for the paper of 
Ivor Jackson. I suggest as a start that it may be a good idea to come up with 
some concrete suggestions as to what we should do about the contents of that 
paper in terms of environmental preservation and development of the Caribbean 
region. 
On what we may call the theoretical side, I think that we cannot over-
estimate the importance of the contributions of Allan Harris and Mrs. Marshall. 
You know, there is a tendency among Caribbean people to speak very softly on 
these matters. My view is that the experience of slavery in the plantation has 
been destructive of the personality of the people of the Caribbean who have 
undergone that system. In other parts of the world, in Nazi Germany, and so 
forth, in the post-Nazi Germany period, sociological and psychological studies 
have been done as to the destruction of personalities by that experience. I 
think, therefore, that if we are to understand the problems of Caribbean people 
with a view to solving them, we must understand the process that led to the 
destruction and the erosion of the personalities of Caribbean peoples. I 
feel, therefore, very heartened by the contributions of Mrs. Marshall and 
Allan Harris. I do not find myself unduly mystified by the use of the word 
"magic" myself. In my simplicity, perhaps, I took it to mean the manifesta-
tion of phenomena that have no apparent rational explanation. I think that 
we should get behind the word, and to see what Allan has been trying to say 
to us. 
Does any member of the sponsoring group wish to make a contribution at 
this stage? I observe the distinguished Mr. Trevor Boothe. 
BOOTHE: Thank you, Mr. Chairman. I would like to make two sets of com-
ments. The first will relate to the papers that were presented to us this 
morning. And the second also related to those papers, but specifically deals 
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with your suggestion that the paper presented by Mr. Jackson and its recommen-
dations be translated into some concrete actions. 
To deal first with the papers presented this morning, I'd like to, through 
you, really congratulate the three authors of those papers. I thought that 
the papers were substantively very good; they were to the point; and they have 
generated discussions that I think have been particularly useful. 
I was particularly struck by Allan Harris' paper; I found myself in an 
exceptionally wide measure of agreement with the statements contained in that 
paper. I am especially struck by his suggestion, with which I agree, that 
there is a clear cleavage between elite and popular cultures in the Caribbean. 
Dr. Harris made the point that we here, in effect, represent the minority cul-
ture. I think that is also true. The question in my mind, therefore, is one 
that we cannot debate. How effectively can we represent the concerns of the 
majority culture--the popular culture, if you will—which, of course, is 
based on the values of the masses? I think that this is a crucial and critical 
question and one that unfortunately has not been addressed in the discussions 
that have taken place. I would dare to suggest that in considering this, the 
whole question of communications and education enters into force. We, this 
group here, representing the minority culture as we do, have got to find the 
means, the mechanism of conveying the concerns, preoccupations, that have been 
raised here, if they are, in fact, valid, to that other culture. We've got to 
find a means of communicating this to them. But at the same time, we have got 
to, I think it's a two-way street, we have got to receive an input from the 
majority culture--the popular culture--and feed that into, somehow, the process 
that we have embarked on here today. I think that this is extremely important. 
I hope that I have succeeded in making a point. But I think this is absolutely 
the crux of what we are about. That is the first set of observations. 
The second relates to Ivor Jackson's exceptionally fine paper. I have here 
a note, in fact, prior to your statement to this effect, that virtually all 
delegations here have expressed satisfaction with this paper and its recommen-
dations. I very much welcome, therefore, as a cosponsor, your suggestion that 
some mechanism should be sought, or the need for somewhat more concrete arrange-
ments for followup to that paper. 
Let me say here that we, the UNEP/ECLA/Caribbean Environmental Project, as 
most of you know, are now at the very advanced stage, in the preparation of an 
integrated multisectoral action plan for environmental management in the wider 
Caribbean area. I'll be making a presentation on that later, so this is not 
the moment nor the time to do so. What I do, however, want to say is something 
that has been said privately to most of the delegations: that we have been in-
volved in this Conference because we believe this Conference should provide the 
medium and the opportunity for the island states to come together in advance 
of the consideration of the Caribbean-environmental-action-plan by all the 
countries in the region. This coming together should allow the island states, 
we hope, to arrive at an understanding of what your concerns, environmentally 
speaking, are. So that when you get to that large meeting with all the other 
participating countries, you will be well-prepared and well in a position to 
represent your interests, and also to lay claim to priority attention for your 
interests. So I think that what you have suggested, Mr. Chairman, is from our 
perspective, right on target and we would very much welcome some way that this 
can be done and we are ready to cooperate in everyway with that exercise. 
BELLER: I would like to endorse what Mr. Trevor Boothe has said and what 
the Chairman has said in that the Conference is seemingly coming down to some 
conclusions. And I would like to point up three of the conclusions that seem 
to have come forward, and then raise a question with respect to them. The 
illustrious delegate from St. Lucia has suggested establishing a research 
committee to establish the origin of problems that affect the physical environ-
ment and, most importantly, the socio-economic causes of these problems. 
Secondly, it has been suggested, and I believe this was from the delegate 
from St. Kitts/Nevis/Anguilla, to set up a committee that would exist among 
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the smaller islands so that the smaller islands would be able to share experi-
ences, and from these experiences extract sound ways to develop themselves 
and in their light. 
And thirdly, Mrs. Dawn Marshall suggested that there be a Caribbean-wide 
and -focused tourist agency so that the tourist policies could be carried out 
as the Caribbean people would wish them. These all seem like exceptionally 
fine ideas, and the question I believe that arises is: given the validity of 
these ideas, what is the mechanism, what is the agency or agencies to carry 
them out? I would suggest that this might be something for further discussion 
at a later time at this Conference. 
MOODY: I would like to pursue this line of commentary a bit further, 
thinking ahead to Thursday when we will be talking about technical cooperation 
in the morning; and then in the afternoon, opportunities for international 
assistance and cooperation. And the fact that I'm one of the people on that 
panel in the afternoon, I'm wondering if between now and Thursday morning, 
people that have specific ideas that might not get discussed in the plenary 
sessions would give them to one of the designated people here. I can envision 
the usefulness for our Thursday afternoon discussion having on a blackboard, a 
list of all of the concrete suggestions, as concrete as people want to make 
them, because several of the panel members, representing some of the funding 
agencies, might be able to react at Thursday afternoon's session, say with 
respect to idea A and B and C. For example, with respect to Mr. Allan Harris' 
interesting paper, I see that he already talks about an approach and then he 
talks about what this means in practical terms. It occurs to me that he might 
have some specific ideas that he would want to list that may relate to a par-
ticular territory, or a particular type of project; and I would find it helpful 
to know about that in advance. With respect to Ivor's interesting suggestions 
on his last page, he might even want to give some priorities to those suggestions, 
just for us on Thursday afternoon for our panel reactions. 
JONES-HENDRICKSON: I think all three papers were very, very interesting; 
as were the presentations; we should commend the fashion in which they were 
developed. I think although the topics were variegated, they really had a 
sychronization that I found highly useful. Since this particular Conference 
is aimed at developing some kind of workable document, which could be used by 
decisionmakers, I want to address some brief comments to all three papers. 
I think that Jackson's paper we need not discuss anymore. I think it's 
a very, very good paper. But as an economist, I kept looking for something 
about costs, and I think in the development of this particular paper, when it 
moves beyond the particular point where it is now, this particular factor 
should be considered: what are the costs involved in terms of monitoring, 
managing these things; how critical are these things within the cost-benefit 
analysis, basically, in terms of managing the environment? I believe we must, 
if we're talking about managing the environment, take a holistic approach 
rather than one in narrow disciplinary confines. 
In terms of Harris' paper, I found the paper useful and thought-provoking. 
However, I started making a lot of notes on the paper inside and outside. And 
the first thought that came to my mind was the fact that in terms of "magic," 
and I take the Chairman's definition, we really have two kinds of magic. We 
have black magic, with which we have been associated with for all these years, 
and we now have white magic, which is technology. And I think they have spill-
out benefits; but it seems to me within the confines of his paper that he's 
suggesting that magic is used and has been used in the region to mesmerize 
people and to mysticize people. 
I think we can use this magic to our ends, and you suggest this and give 
the impression that you don't really like the concept of magic, but I think 
we can use it. 
The question is, you see, by sleight of hand we've used black magic over 
the years; and as my colleague Norman Gerbin says, we now believe that technol- 
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ogy is the white magic for development in the region. But what I'm suggesting 
is perhaps we need to use that magic that is such a part of our culture and use 
it to our ends. As you go through, and you develop the plantation thesis here, 
which you did not say explicitly, I say I totally agree with you; but many of 
the leaders would contend that they have been using this magic over the years 
for the benefit of the people. Now we have to establish this explicitly and 
say how, for example, on your last page, how we can get some of these approaches 
you suggested. But to my mind, we could use that magic to our benefit. 
Finally on Dawn's paper, on the issue of accountability and the sociological 
implications of size, I disagree with her that economists have done a lot of 
work. In fact, we're blaming ourselves for not having done the work on the 
economics of size and the implications in the region, and turned it over to the 
political scientists who have done a lot of work. In 1960, Robinson wrote a 
piece on the economic consequences of the size of a nation; and nothing happened 
until Demas wrote something in 1965; and within a few years, political scien-
tists at the University of the West Indies, Paul Lewis, and Patrick Emmanuel here 
in Barbados--they're the ones who have taken the ball forward. But what she was 
getting at--the sociological implications--have not been touched, and I think 
they comprise a critical aspect. When for instance, as I was telling my Mont-
serrat friends the other day, Mr. Bramble, the past premier of Montserrat, said 
he wants to see development in Montserrat; he wants to see smoke over Montser-
rat--that's the sociological aspect we need to consider within the context of a 
small nation. So I think that Mrs. Marshall's paper nas a lot to offer, but I 
feel that in terms of development, she would perhaps need to consider, what I 
consider, the dynamics of a small country. 
CHACKO: I will try to summarize briefly where I, listening to two days of 
discussion, where I think we've arrived. One thing I noticed: despite the fact 
that speakers have disagreed with each other, and there's been quite a lot of 
discussion across the table, really, I think a lot of those disagreements were 
just a matter of what the person's particular experience has been, or perhaps 
his professional training. 
Really, a number of the same points are coming through. I think in today's 
session, Allan Harris' metaphor of "magic" in a way relates to the type of 
things that Courtney Blackman was talking about although his language might have 
been the language of a banker. But I think his paper began with an attempt to 
sort of dismiss some other theories of magic, or to make problems vanish with 
the wave of a hand, and to say, essentially, "Let's get on with business!" 
This is also what I thought Dr. Marshall was saying, in a way, that you can go 
around and around on the causes of environmental problems, of economic growth, 
of the effects of colonialism on a colonial country. 
Now, my country is India, a country subjected to the same colonial condi-
tions as a number of Caribbean countries and certainly a long and extensive 
period of colonialism. But I think that what we discovered very rapidly, or a 
vision coming out of that period for me was, for example: seeing a picture of 
the late Lord Montbatten of Burma meeting with Ghandi on the eve of independence; 
and this picture of a very distinguished man in a custom-fitted suit standing 
next to the man who had single-handedly destroyed an empire, a man in a piece 
of very simple homespun cloth wrapped around his body and wearing no shoes and 
no hat. That was a very vivid picture for that time, and for now. 
The colonial experience was there and it certainly did have its costs. 
There were people who recognized even at that time that colonialism would go 
away; and that we had to make our own way. And I think one of the things in 
Allan Harris' paper that perhaps he does not give enough emphasis to is the 
vitality of people everywhere, their creativity, their ability to rise above, 
what, for us seems to be terrible intellectual problems of colonialism, and 
feeling of lack of self-worth. 
If somehow this Conference can help in the process of the islands beginning 
activities in the spirit that Allan Harris suggests, a lot of problems will be-
come intellectual ones: you'll see, I think you'll be surprised to see what hap- 
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pens if you give individuals in the private sector in the Caribbean some help. 
Why don't the funding agencies here, the local banks, find ways of encouraging 
local entrepreneurship, local savings, local investments? Why depend on fund-
ing agencies from abroad? You can depend on them for specific technical func-
tions. But why not turn loose the forces that are obviously already here? 
Perhaps we're looking outside instead of inside for causes and explanations. 
Now specifically, in the light of what the Chairman said, we would like to 
come out at the end with some specific suggestions for action to make sure that 
the spirit of the Conference goes on. I was impressed by one of the points 
made by Ivor Jackson about problems that a planner would face in the country, 
say in the Virgin Islands, in Tortola, when presented with a proposal by a de-
veloper to, let's say, build condominium apartments, or an oil refinery. Now 
it's fine to say that the person has to submit an environmental impact state-
ment; there's really quite an art to that now and, you know, you can churn 
those out pretty easily. In fact, my experience with them is that they're al-
most always prepackaged according to the industry, anyway--there is one for an 
oil industry; there is one for coconut palm plants. All you do is push them 
out and add a different introduction. You say this is what happened in place 
X, this is what happened in place Y, and this may happen here. 
There's another side to the impact question, and that's the economic im-
pact side. Now in the light of everything that's been said here, I believe 
that it's up to the local planner to say what are the environmental and economic 
impacts of particular development projects. Now here's an area where in the 
light of the expertise that does exists, obviously in this room and throughout 
the rest of the region in institutions and universities and government planning 
departments, we should be able to take this pool of talent and use it to develop 
a group of people who would undertake these assessments in particular islands 
for large-scale development projects. Having carried out some of these finan-
cial or economic evaluations, I know that there's no magic to them, really. 
People who are trained in civil engineering, or any basic engineering scientific 
discipline, or in economics can take very short courses or even sit down by 
themselves and learn through handbooks how to carry out these evaluations. I 
think we have institutions such as the College of the Virgin Islands, or the 
University of the West Indies, which might be able to carry out this sort of 
educational function. 
We have Professor Andic here who's had some field experience in economic 
environmental assessment; perhaps we could take advantage of his knowledge and 
experience to pursue this idea. 
ANDIC: I think the idea is excellent, and was hoping that someone would 
make a proposal of this nature. Among your papers, you will find one prepared 
by a colleague of mine and me dealing with the environment and the guidelines 
for project evaluation. The idea was to work in the parameters and cost elements 
of environmental protection with cost-benefit analysis. Obviously, in the 
time available, I cannot go through the techniques and methodology proposed in 
this paper. All I can say is that the paper is basically for planners, and sug-
gests some guidelines and emphasizes the cost aspects of environmental control 
and development. It emphasizes two aspects: one, that so far the economists 
have failed to come to grips with the cost aspect of environmental protection. 
And secondly, the paper tries to point out the peculiarities of the smaller 
islands, where the sea is both the insulator and conductor for environmental 
problems. If any one of you would care to discuss the paper, I'd be more than 
happy to do this. 
TOWLE: The environmental impact statement process from my experience and 
the experience of many others is no better than the people who are reviewing 
the statements. It's critical that the government agencies involved have 
access to the skills and talents to review the documents adequately because 
they are often prepackaged, sometimes garbage, and to a degree they are self-
serving: they are presented often by the developers trying to market projects 
in the Caribbean. 
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SUMMARY OF SESSION III - MORNING 
Eapen Chacko 
Ivor Jackson felt that the development strategies pursued by smaller islands 
were basically conditioned by the resources available; a country with wide, sandy 
beaches would therefore pursue a strategy based on tourism development, and an 
island with abundant coastal fisheries would emphasize fisheries. Resources, he 
felt, defined the development path. 
Mr. Jackson also identified a number of areas in which small islands could 
cooperate by sharing information, expertise, and experiences: 
1) Coastal engineering and protection. Many of the islands were experi-
encing shoreline erosion due to mining of beach sands and construction 
of groins, piers, and jetties. 
2) Coastal zone management. Nowhere was the balance between economic 
growth and environmental management so critical as in the coastal zone, 
which encloses the most valuable resource areas in many islands. The 
experience of the U.S. Virgin Islands, British Virgin Islands, and 
Trinidad and Tobago would be of value to other islands. 
3) Oil spill contingency planning. Recent pollution incidents in the 
Caribbean emphasized the potential damage and resultant costs associated 
with not being prepared to deal with large oil spills. 
4) Economic and environmental appraisal of development projects. Planners 
in small islands needed to be able to evaluate environmental impact 
statements submitted by developers of proposed projects; in addition, 
there was also a need to evaluate the social and economic benefits of 
development projects. 
5) Sound agricultural practice. Many small islands with rugged topography 
had to use terracing methods for planting steep slopes. However, 
correct bench terracing methods and contour drainage often proved un-
economical for individual farmers, so that ways should be found to sub-
sidize the utilization of the sound agricultural practices in smaller 
islands. 
Allan Harris, discussing the rise of elites in the Caribbean region, put 
forward the idea that the true nature of popular culture in the culture in the 
Caribbean was not the apparent one but, rather, its true nature was one based 
on "magic." He distinguished three types of "magical beliefs": 
1) the magic of maximum leader; 
2) the magic of creed; and 
3) the magic of modernization. 
Caribbean cultures suffered from the absence of a sense of process, which 
prevented people from taking a realistic view of the present economic and social 
situation. Massive "therapies," on the scale of a region-wide cultural revolu-
tion, were required to generate both the sense of process and of realism. Wide-
spread educational programs, using the advantages of mass media, were a clear 
and immediate necessity. 
Dawn Marshall noted that the individual Caribbean man and woman had not 
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restricted his or her career options to the Caribbean region. The metropolis 
had always provided a safety valve, by allowing substantial emigration. How-
ever, what was needed now was to engender a sense of loyalty to the Caribbean 
and a commitment to the solution of economic and social problems on the part 
of the individual. Openness, she noted, imposed other costs on the region in 
addition to the loss of human capital. 
Mrs. Marshall noted that economic expectations of Caribbean peoples were 
probably beyond the ability of available indigenous resources to satisfy them. 
She cited the steady increase of the average age of sugar cane workers as an 
example; it was clear that younger workers, who expected more remuneration 
opportunities, were not joining the agricultural labor force. She felt, how-
ever, that the notion that Caribbean people were not imbued with a work ethic 
was a false one; it was a myth. 
However, there was a clear divergency between the effort applied by in-
dividuals in their roles as public sector employees and their roles in private 
enterprise; in view of the fact that individuals in the Caribbean very often 
had multiple economic roles, this divergence was a serious drag on the growth 
of productivity of Caribbean labor. Attempting to explain this phenomenon, 
she felt that the lack of identification of community with government and its 
objectives was the basic cause. 
Mrs. Marshall noted that small size was an important characteristic of 
the eastern Caribbean islands, but even though the economists had considered 
it, Caribbean sociologists had not. She briefly touched upon the sociological 
implications of small size and said that these stemmed mainly from the small 
size of the social field. This affects the roles and relationships of the 
society, e.g., leading to a multiplicity of roles for one individual and allowed 
for advancement based on their status and knowledge of important people rather 
than their efficiency in performing any one role. This effect on efficiency 
was counter-development 
Another important characteristic of smallness--the limited choices and 
alternatives available--was affected by the openness of the societies. Mrs. 
Marshall stated--Individuals extended their field of choice beyond their par-
ticular island and even beyond the Caribbean, and had been exercising this 
choice by migration ever since emancipation. This could be understood as a 
lack of commitment to the islands, and somehow or other this feeling of com-
mitment had to be generated among Caribbean people. Openness also meant that 
the aspirations and expectations of the people were raised beyond the capacity 
of the limited resources of the society to satisfy them. 
Mrs. Marshall cited the dislike of agricultural work as another example 
of attitudes which were counter-development, since two of the three development 
strategies envisaged for these small islands by Demas were based on agriculture. 
Mrs. Marshall felt, however, that the work ethic, and the implied criticism of 
Caribbean workers had to be more closely examined. Caribbean peoples work hard 
for themselves but do not seem to identify themselves with their employers or 
the government. In conclusion, Mrs. Marshall stated that many of the attitudes 
of Caribbean people were opposed to the current concepts of development--and 
that some creative thought had to be channeled into using these attitudes for 
development. 
GENERAL DISCUSSION AND COMMENTS 
One representative felt that small islands should discourage dispersed 
urban settlements and encourage smaller, nucleated settlement patterns as a 
way of minimizing environmental problems, particularly those associated with 
waste disposal. 
Another island representative felt very strongly that most environmental 
problems stem from basic poverty, and she cited the prevalence of slash-and-
burn agricultural practice. The representative recommended the establishment 
of a research committee to investigate the relation between environmental deg- 
85 
radation and socio-economic variables. The understanding of this interrelation-
ship was a prerequisite to seeking solutions based on increased capital expend-
itures. 
Referring to environmental impact statements (EIS), one representative 
felt that the onus should be on prospective developers to pay for and produce 
an EIS for a proposed project. There was a shortage of trained personnel in 
the islands who were capable of analyzing and evaluating a complex EIS. The 
Conference, he felt, should address itself, in specific terms, to this need. 
There was a query about the role of the Rastrafarian movement in the region. 
It was felt that, in a sense, the Rastrafarian movement served to foster a sense 
of pride and commitment to the region. 
The Chairman, in wrapping up the session, stressed the need to translate 
the discussion into specific suggestions for action which would directly assist 
the efforts of smaller Caribbean islands to economic growth which was sustain-
able with a high level of environmental quality. 
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INTRODUCTION OF THE HONORABLE WILLIAM G. DEMAS 
Dr. Lewis Campbell*  
It is a pleasure and an honor to perform what I regard as a fairly easy 
and simple duty this afternoon. I regard it a simple duty because Mr. Demas' 
name is almost a household word in the Caribbean. He's particularly known for 
his leadership in economic development and integration, not only in the Carib-
bean but also in the developing world and in developed societies. 
Mr. Demas came from Trinidad and Tobago; it might be fashionable to empha-
size the Tobago end. He studied economics at Cambridge, did research work on 
the subject at Oxford, and came back to the Caribbean around 1958, after a 
spell with the then West Indies Trade Commission, advising on trade matters; and 
came in at a time in Trinidad when Dr. Williams had entered politics and taken 
over the government of Trinidad and Tobago. Mr. Demas played a vital role in 
the early planning of economic development in Trinidad. It is true that he 
was probably the main architect of the first few development plans that were 
put out by the Trinidad Government in those years. He moved from this area 
into the broader Caribbean sphere when he joined the CARICOM, or what was then 
the CARICARIFTA Secretariat. And I think it is true to say that it was at that 
time that the Secretariat matured. Mr. Demas put much effort and energy into 
making some meaningful development out of economic integration in the Caribbean. 
I think many of us regard him as still playing a vital role in this regard. It's 
part of his life style; you can't keep him away from this activity. 
He joined the Bank about five years ago as President. In his usual style, 
he is putting much energy into development banking, in emphasizing the integra-
tion aspects of development. In the period he's been President of the Bank, we 
have increased our activities severalfold. 
He's had some involvement in the academic world, being at one time Visiting 
Professor at McGill University in Development Economics; he has written quite 
widely on the subject, including several accepted texts. I'm sure Mr. Demas 
will certainly set you thinking this afternoon on the topic that has been assigned 
to him. And with these few words, I wish to present Mr. Demas. 
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BASIC HUMAN NEEDS IN THE SMALLER CARIBBEAN ISLANDS 
W. G. Demas and M. St. Rose* 
INTRODUCTION 
I am very happy to have been offered the 
opportunity of addressing you this afternoon 
and possibly to make a small contribution to 
your important deliberations this week. I 
am to address myself to the theme of "Basic 
Human Needs in the Smaller Caribbean Islands 
and the Socio-Economic Goals of the Region's 
Peoples," but laying emphasis on the economic 
means and tools available to satisfy these 
needs and goals and, parenthetically, to 
inquire whether these can be satisfied. 
I would like to lay the setting for 
what I have to say by making three observa-
tions: Firstly, while there is a distinction 
between needs and wants--with the former ac-
commodating those ingredients necessary for 
sheer survival--I would like to recognize 
that wants can become needs if those in want 
perceive it in this way. 
Secondly, social needs are relative to 
time, place, and culture. Thus it is unwise 
to compare the fulfillment of human needs on 
an absolute scale. Instead they should be 
considered on a relative scale and within 
the parameters of the similarities of time, 
place, and culture, the latter broadly de-
fined. Given similarities of place and time, 
basic human needs would be different for 
persons oriented to a Western culture as 
compared with those oriented to traditional 
African or Asian ways of life. 
Thirdly, I dislike the idea of the com-
partmentalization of the social sciences for 
purposes of studying a given problem. 
The social sciences studies social behavior 
and all aspects of this behavior interact, 
and therefore, it is partial and foolhardy 
to try to focus on economics, divorced from 
politics, sociology, history, etc. as all 
have bearings on each other. Consequently, 
I do not intend to restrict myself to eco-
nomics although because of training and the 
* President, Caribbean Development Bank; 
Assistant Director, Economics and Program-
ing Department, Caribbean Development Bank.  
wishes of the sponsors I may tend to lean 
heavily on that discipline. 
SOCIO-ECONOMIC GOALS OF 
OUR REGION'S PEOPLES 
Man in a simple setting is a complex 
being. Our people, transplanted--some may 
even say uprooted--as they were from dif-
ferent origins, with diverse cultures, super-
imposed by peculiar historical experiences 
and fragmented in the Caribbean Sea with 
heavy influences from and exposures to 
Western ideas, values, and norms are even 
more complex. But from my limited vantage 
point and perspective I perceive the socio-
economic goals of the region's peoples are 
principally twofold: 
i) To enjoy a decent standard of liv-
ing, but not necessarily comparable to that 
enjoyed by our northern neighbors; and 
ii) To live within and contribute 
toward a just, fair, and integrated society. 
I will elaborate on these. 
The Overseas Development Council (ODC) 
concept of the Physical Quality of Life In-
dex (PQLI), when taken in conjunction with 
per capita income indicators, can be used as 
indicators of the attainment of socio-economic 
goals. The PQLI looks at three indicators: 
Life Expectancy, Infant Mortality, and Adult 
Literacy. We compare these indices together 
with per capita incomes for the United States 
and Grenada, one of our smaller countries. 
US 	Grenada  
Life Expectancy (1970-75) 
(years) 	 72 
	
69 
Infant Mortality (1970-75) 
(per 000) 	 18 
	
34 
Adult Literacy (1970-75) 
(%) 	 98 
	
76 
Per Capita Incomes (1975) 
(US$) 	 7,120 
	
390 
Sources: US & World Development - Agen-
da for Action 1975, ODC: World Atlas of 
the Child - World Bank 
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A comparison of the PQLI and per capita 
incomes shows that for one of our typical 
smaller countries life expectancy is only 4% 
below that of the USA and this, no doubt, is 
due to the favorableness and hospitality of 
our climate and the advances and dissemination 
of modern medicine; 24% of the Grenada adult 
population is illiterate as compared with 2% 
for the USA; infant mortality is nearly double 
that of the USA and per capita income is less 
than 6% of that of the USA. These figures 
could suggest that people in our small coun-
tries are being kept alive but at levels that 
are still far too low, even if we do not aim 
explicitly at "catching up" with our northern 
neighbors. In this regard, recognizing the 
impossibility of even catching up in the 
foreseeable future with North American stand-
ards of living because of enormous differ-
ences in productivity between the two areas, 
the people of the region should try to set 
their own goals for the physical quality of 
life for the masses. 
In fact, high incomes earned in the 
United States are necessary to meet certain 
unavoidable costs which hardly apply in our 
countries. Heating and warm winter clothing 
are not necessary in the tropics. Heavy 
transportation costs which arise from com-
muting in large bustling metropoles are not 
applicable in our small communities. Serv-
ices such as babysitting and manicuring, which 
are normally provided by family and friends 
in our societies, have cost implications in 
the developed countries. Even the food and 
fat caloric intake for survival in a tem-
perate country would be higher than for our 
tropical countries. The cost of shelter and 
hence rental or mortgage expenses are--or 
should be--much lower in the tropics than 
in temperate countries. Thus to attain a 
standard of life comparable to our northern 
neighbors is much less costly than it would 
be in northern countries. Our northern 
friends who settle in our countries can at-
test to that. 
The integrated society characterized by 
fairness, justice, and opportunity in social, 
economic, and political arenas would incor-
porate such features as: 
i) an equitable distribution of in-
comes which will minimize social tensions but 
provide incentives and rewards for real eco-
nomic effort; 
ii) the design of work being such so 
as to enhance its dignity and usefulness; 
iii) the greater cohesiveness of the 
society with the development of mechanisms 
to facilitate the easy interaction of 
social groups; 
iv) mechanisms to allow people to feel 
that their points of view are respected and 
that they are making contributions to the 
running of the society. 
WHAT MORE NEEDS TO BE DONE 
TO MEET THE BASIC HUMAN NEED? 
Despite the relatively high PQL1 for the 
countries, a lot more needs to be done to 
the social infrastructure to improve the 
basic needs of the region's peoples. Data 
on social infrastructure facilities and per-
formance are very limited and sketchy but 
those available speak for themselves. 
(Excluding Barbados and Bahamas, the other 
countries are more or less very similar.) 
Thus infant mortality in 1977 was 56 and 
39 per thousand for St. Vincent and Montser-
rat, respectively, as compared with 18 and 
10 for the United States and Sweden, re-
spectively. 
Only 38% of the Dominica population in 
1977 had access to potable water, while for 
St. Lucia in 1974 the corresponding percen-
tage was 60%. In 1977, 73% of the Grenada 
population had access to electricity and for 
the same country in 1975, the caloric intake 
as a percentage of requirements was estimated 
at 80%. Child malnutrition in 1972 for 
the ECCM countries as a whole was estimated 
at 14% while it was as high as 27% for St. 
Vincent in the same year. 
In 1975, 24% of the Grenada adult pop-
ulation was deemed illiterate and, if func-
tional literacy were to be taken as the 
criterion, the proportion would be higher. 
St. Lucian students pursuing a secondary ed-
ucation as a percentage of those of sec-
ondary school age was 22% in 1975 as compared 
with 91% for the United States in 1975. For 
primary education in the same countries, the 
comparative percentages are 91% and 100%, 
respectively for St. Lucia and the United 
States. The average number of persons per 
habitable room--not bedroom--in St. Lucia 
was 1.8 in 1970 and today, though the situ-
ation would have improved, still needs cor-
rection. In the same country only 18% of 
housing is considered standard or acceptable 
accommodation. 
The work rate or the number employed as 
a percentage of the number of persons of 
working age was 49.4% for the ECCM countries 
and Belize in 1970 and had in fact fallen 
below the 1960 level as a result of reduced 
employment opportunities. The period 1970 
to the present, when documented, may well 
show greater deterioration because of the 
greater rural-urban drift and the relative 
decline of agriculture. 
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HOW CAN THE GOALS BE ACHIEVED? 
Achieving the goals of the region's peo-
ples is certainly possible and may require 
less effort than our northern neighbors had 
to exert because of the relative hospitality 
of our environment. (On the other hand, some 
cynics say that the attractions of our en-
vironment prevent us from doing better as 
life can be all too easy!) We realize that 
our countries do not abound in natural re-
sources but,at the same time, we note that 
countries such as Switzerland, Israel, and 
Japan, which are more or less similarly dis-
advantaged, have been able to achieve stand-
ards of living much greater than ours. I 
recognize that the problem of growth and 
development is a deep-seated multifaceted 
one that sometimes defies analysis. None-
theless I can say categorically that the 
satisfaction of basic human needs and the 
attainment of much improved standards of 
living are possible and achievable if our 
major resource--our people--can be usefully 
and productively deployed and employed. 
Today, an increasing body of opinion 
sees unemployment and underemployment as 
being part and parcel of the process of growth 
which has occurred without either develop-
ment or equity and, indeed, may have called 
for a different pattern of growth. In other 
words, unemployment, underemployment, low 
levels of living for the masses and unsatis-
factory progress of the structural transfor-
mation of the economy are today often seen as 
part and parcel of the problem of growth 
without either development or equity. 
This point of view sometimes shades off 
into an advocacy of a "basic needs" approach 
to development. This approach aims at com-
bining economic growth with a strengthening 
and diversification of the economic struc-
ture, while at the same time seeking directly 
to meet the basic needs of those persons with-
in the bottom 50% of the population for 
greater productivity, productive employment 
and income; adequate food and nutrition; de-
cent shelter; clothing and other essential 
consumer goods; and access to appropriate 
education and training, better water supplies 
in both urban and rural areas, public trans-
port, etc. 
I shall not on this occasion spend too 
much time on elaborating the "basic needs" 
approach to development. I shall simply say 
that it does not constitute a "freeness" ap-
proach to development--in other words, ne-
glecting the growth of production in favor 
of economic and social welfare of the poorer 
groups in the society. It calls for compe-
tent planning and efficient management of the 
economy, including the taking of often tough  
and unpopular decisions on economic policies 
including fiscal, monetary, incomes, commer-
cial, savings and consumption policies and 
rate setting in public utilities so as to 
generate surpluses. It also aims at changing 
the sectoral allocation of new investments 
and so the future structure of production in 
order to bring about a better convergence 
between the pattern of production and the 
pattern of consumption. It also emphasizes 
the use of appropriate and often "intermedi-
ate" technologies and the development of 
self-employment and small-scale enterprises 
in both rural and urban areas. 
But sometimes this approach is taken 
too far and the need for improvement of 
necessarily costly infrastructure such as 
electricity, ports, telecommunications, 
and highway facilities can be played down. 
And, even where the natural resource base 
and the size of the internal market of a 
country warrant, the production of capital 
and intermediate goods--where these are in-
herently capital-intensive--is often over-
looked in favor of the production of simpler 
more labor-intensive consumer goods. Finally, 
the role of exports of manufactured goods 
in providing the foreign exchange to meet the 
demand for many kinds of goods and services 
is often not sufficiently appreciated. 
For these three reasons, it is essential 
that the concept of a "basic needs" approach 
to development be properly interpreted. 
Rigorous analysis and hardheaded action rather 
than sloppy sentimentality should inform and 
orient our concern for human welfare if we 
are to plan and manage the economy efficiently. 
We recognize that in the long run our 
people's consumption and hence their stand-
ard of living is dependent almost entirely on 
their level of production. The value of pro-
duction per unit of employed labor is a 
little over US$2 per day in our countries, 
as compared with over US$44 per day for the 
United States. This is the direct result of 
low productivity, open unemployment, dis-
guised unemployment and underemployment. 
Increasing employment and productivity is 
dependent upon a number of factors, four of 
which are critical. These are: 
i) greater exploitation of the 
facilities, resources, and technologies im-
mediately available to us in our small coun-
tries; 
ii) meaningful economic integration 
through not only trade liberalization but 
also, and more importantly, the integration 
of production as between different countries, 
common external economic and other policies 
and the establishment of common services; 
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iii) increased trade opportunities for 
small states both in terms of easier access 
of our goods into foreign markets and at bet-
ter prices; and 
iv) increased flow of funds to our 
countries on as flexible loan and/or grant 
terms as possible for purposes of acquiring 
capital goods and for training, coupled with 
access to foreign direct investment on terms 
which maximize the benefits and minimize the 
costs of such foreign private investment. 
While we recognize the small size of our 
countries, the structural openness of our 
economies and the need to supplement what is 
provided by our indigenous natural resources, 
we must first attempt to exploit as fully as 
possible what is around us. In other words, 
we must look inward and around us first be- 
fore looking outside. This is one reason why 
we do not discuss tourism in this paper. It 
is far too easy to say that all our develop-
ment problems can be solved by the creation 
by foreigners of "islands in the sun" in our 
countries. While it is generally recognized 
that tourism can make a contribution, there 
is still lively debate on the fundamental 
subject of "alternative forms and styles of 
tourism" which, it should be noted, requires 
active creativity by our people instead of 
passive acquiescence in what foreign inves-
tors, foreign airlines, and foreign whole-
sale tour operators do for our tourism. 
Applied scientific researchers in at-
tempting to develop new products take lessons 
and inspiration from nature. It is no acci-
dent that the airplane is shaped like a bird 
and a submarine like a fish. In the same 
way, we should take lessons from nature and 
history. Birds, fish, and beasts survive 
and thrive in their environment by adapting 
to what is available in that environment. 
They are only destroyed by man's predatory 
behavior or by cataclysmic disasters. That 
is one of the things that makes nature study 
interesting. We too can survive in ours. 
History and events are proving that we 
can utilize our environment a great deal more 
with a lot less external effort than we are 
now doing. During the Second World War and 
a virtual shipping blockade for the transpor-
tation of consumer goods, the Caribbean was 
self-sufficient in food. Today, countries 
like Guyana and Jamaica which are experiencing 
foreign exchange shortages have been able, 
through economic management, to come a long 
way toward becoming self-sufficient in food 
production. At the same time, the smaller 
countries, today, with more labor, improved 
education, and with the same acreages of 
arable land have agricultural production fall-
ing and in some cases, e.g., cotton, bananas,  
cocoa, citrus, current outputs are fractions 
of what they were. Salt was produced in the 
Turks and Caicos Islands but today planners 
are talking of a multimillion dollar invest-
ment to revive the industry and while the 
studies are being undertaken, this once ex-
porter of salt now has to import salt. Be-
fore fossil fuels, sugar used to be produced 
in the Caribbean and in many of the countries, 
windmills still dot the landscape as an at-
testation to the technology used. Today, no 
such windmills are used and the dependence 
is on imported expensive technologies and 
raw materials. 
It is clear that we must attempt to 
break away from that dependency syndrome. 
We can, and must, make greater strides in 
production and consumption, if we make greater 
use of the technology, labor, land, and 
investible resources available within our 
countries. We should be looking for our de-
velopment funds from our own commercial banks 
and insurance companies which are either 
exporting funds or using the essentially 
long-term investment funds to facilitate the 
importation of imported luxury consumer 
goods before we go to external sources. 
We should be looking for and exploiting 
the skills available in our people rather 
than looking toward the developed countries. 
Similarly, the ideas generated by our own 
people should be recognized, rather than the 
usual practice of employing foreign consult-
ants who in fleeting visits interview our own 
people for ideas, document these, get paid, 
and then we accept the recommendations which 
were there in the first place. We should con-
sciously avoid the practice of according 
value to our products and services, only be- 
cause foreigners show appreciation for them. 
We should be careful in the selection of 
foreign technologies since these may be costly, 
remain largely underutilized because of their 
scale and complexity and difficulties in serv-
icing, and may provide an undue external de-
pendence. Instead, we should spend greater 
effort and money in improving on our own 
technologies and adapting where possible, for-
eign technologies to suit our needs. Of 
course, this would require regional coordina-
tion and cooperation. 
We should be designing our shelter to 
take advantage of our natural assets of light 
and ventilation which are readily available, 
rather than putting in expensive lighting and 
air-conditioned facilities in building types 
that look as if they are designed for cities 
in temperate countries. Our production is 
geared toward satisfying foreign tastes, while 
at the same time, we are developing tastes for 
foreign goods such as wheat, apples, etc. 
which cannot be readily produced at home. 
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Similarly ve depend on external sources for 
our supply of fish and fish products while 
at the same time these external sources ex-
ploit our own rich fishing banks to sell to 
us. When we need drugs we still depend on 
high priced imported drugs and discard our 
own folk medicine. 
Fortunately, there is one area where we 
have asserted ourselves and this is music. 
Our calypsoes, steel-band music, cadence, 
and reggae are gaining international ac-
ceptance and admiration. This should be a 
source of inspiration to us since it dem-
onstrates that the rest of the world will 
accept our goods and services if we have 
pride in them and market them. 
I want to stress that I am not advocat-
ing complete self-sufficiency through the 
development of a siege economy. All I am 
saying is that we should look inwards first 
for ideas and resources and then look out-
wards from the large font of knowledge, but 
to use this font innovatively and adaptively 
to suit our peculiar environmental arrange-
ments and circumstances. Our emphasis should 
be on production and productivity, at mini-
mum overall--social, financial, and economic--
costs. Our energies should be dissipated on 
surviving within and improving our environ-
ment rather than trying to effect a whole-
sale transplant of other environmental fea-
tures and norms into our own. Posterity will 
not forgive us if we do otherwise. 
In relation to the modern capital-inten- 
sive technologies widely in use today, our 
countries have small markets which are con-
strained by low per capita incomes and small 
absolute size of populations, which often 
make it difficult to achieve optimum levels 
of output in terms of economies of large- 
scale production. Hence, what is needed is 
access to regional and extraregional markets 
with reasonable prices. Thus, over and above 
the pursuit of integrationist strategies by 
the countries, it would be hoped that the 
region's external partners would assist by 
opening their markets for primary and manu-
facturing production. But, at the same 
time, it behooves national planners and public 
and private sector administrators to be ag-
gressive and persistent in their search for 
external markets and to make full use of the 
limited access now available by providing 
consistently good quality goods in suffi-
cient volume. 
Large amounts of external financial re-
sources will have to be mobilized to supple-
ment our national and regional efforts to 
increase the existing capital stock and to 
improve the quality and quantity of skills 
in the countries. Such external resources  
can only be obtained from two sources: by 
earning it from our visible and invisible 
exports and by not wasting what foreign ex-
change is earned on the conspicuous consum-
tion of luxury goods by North American stand-
ards; and by making good use of external aid 
and by negotiating advantageous arrangements 
for foreign direct investment. Both have 
their costs. But in addition it will be 
necessary for the economy to mobilize savings 
to finance investments. To take an example, 
in 1977, for the ECCM countries and Belize, 
it was estimated that consumption was 97% 
of GDP and that while investment was 29% of 
GDP as much as 54% of this amount was fi-
nanced from external sources. 
In the countries of Antigua, Montserrat, 
St. Kitts-Nevis-Anguilla, and St. Vincent, 
consumption exceeded production and in the 
case of St. Vincent, the ratio was 128%. 
Only in St. Lucia, Montserrat, and Belize did 
investment exceed 30% of GDP. Further, only 
in Belize, Grenada, and St. Lucia did foreign 
investment represent less than 45% of total 
investment. 
The scarcity of capital in a labor-
surplus economy would suggest the need for 
the adoption of certain appropriate technolo-
gies reflecting those factor endowments. 
Unfortunately however, the pervasive influ-
ence of the "demonstration effect" of the 
power and efficiency of advanced technologies 
frustrate our planners in any effort to 
adapt to more appropriate technologies. Thus 
we know of poor countries refusing to build 
roads using labor-intensive methods while 
another refused the adoption of a more appro-
priate cheaper technology for sugar production. 
It is hoped that while every effort is made 
to mobilize investment resources in the 
meantime, the design of development projects 
should aim at making optimum use of avail-
able resources. 
It has often been alleged that Caribbean 
labor is overpriced. What is meant is that 
wages are high as related to productivity. 
But labor productivity can only be increased 
by providing labor with complementary capi-
tal, efficient management, and increasing 
labor's competence. This latter can be 
achieved by increasing the level and orienta-
tion of training toward a technical/vocational 
bias and on training for self-employment. At 
this stage of development, and given our 
material aspirations, we can hardly afford the 
luxury of training for its own sake. One way 
of achieving this objective is to provide 
compensation on the basis of productivity and 
scarcity and to accord due pay, status, and 
recognition to essential skills, whether man-
ual or intellectual. 
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Efficient management and technical exper-
tise are two of the more critical areas of 
need in the Caribbean. At the same time edu- 
cation budgets, particularly for general sec-
ondary and university training, continue to 
dominate the overall expenditure budget of 
the countries. Moreover, any census will in-
dicate that for any of the countries there 
would be greater proportion of its nationals 
with higher level training being productively 
employed overseas, than would be at home. 
This represents a significant capital transfer 
from developing countries to the developed 
world. Every effort should be made to attract 
back these skilled nationals, who would nor-
mally return with substantial savings, ac-
quired technical and vocational skills and 
experience and also with a sufficient spirit 
of self-reliance as to embark on self-employ-
ment activities. 
CONCLUSION 
The people of the region must stop seek-
ing to imitate the North American countries 
with the latters' very high physical quality  
of life and set their own goals for meeting 
the basic needs of the masses in terms of 
basic human dignity. To achieve these more 
modest standards of life for the masses, the 
smaller countries of the region must seek to 
maximize the productivity of their human re-
sources in terms of appropriate high-level 
and middle-level training--particularly the 
latter. 
They must also raise standards of manage-
ment, create a meaningful scheme of regional 
integration and seek and develop external mar-
kets for both primary and manufacturing pro-
duction. They also need to attract relatively 
large amounts of external financial resources 
and make good use of them in ways which would 
strengthen and make more self-reliant the 
national and regional economies. 
Finally, the search for more appropriate 
technologies which would absorb more labor 
relatively to capital and maximize the use 
of regional resources--including alternative 
sources of energy--must be intensified and 
pursued unrelentingly. 
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ENVIRONMENTAL EFFECTS OF UNCONTROLLED 
DEVELOPMENT POLICIES IN CARIBBEAN ISLANDS 
Pedro A. Gelabert* 
"Nature to be commanded, must be obeyed." 
With these wise words of Sir Francis Bacon, 
I intend to begin our discussion today related 
to the environmental effects of uncontrolled 
development policies. 
The territorial lands of every nation 
have limited carrying capacities. The exact 
limits of these capacities are a matter for 
debate, but we must agree that there is 
definitely a limit in the resources of each 
country. 	Technology is just a mechanism 
for shifting from one resource to another, 
since it does not expand the actual resource 
base. 
In the Caribbean islands, where we are 
pressed by limited territorial extensions, 
scarce natural resources, and dense population 
concentrations, our development policies are 
hindered by the delicate carrying capacities 
of our ecosystems. 	Therefore, we must 
pay greater attention to these limitations 
than our neighbors from North and South 
America who were blessed with a larger 
resource base. 	Otherwise, we are destined 
to suffer the consequences of irrational 
development policies. 
An attempt is hereby made to illustrate, 
by means of a visual presentation, the 
environmental effects of uncontrolled 
policies. 	The great population density 
combined with the limitation of agricultural 
lands, poor distribution of fresh water 
supplies and scarce mineral resources, 
make the island of Puerto Rico an excellent 
locality to study the environmental impact 
caused by almost three decades of extra- 
ordinary economic growth. 	Based on the 
assumption that the results obtained in the 
large island of Puerto Rico can be transferred 
to the smaller Caribbean islands having 
similar ecological conditions, this brief 
account is presented to show the impact of 
unproperly controlled development upon the 
human environment of the smaller islands. 
* Chairman, Environmental Quality Board, 
Commonwealth of Puerto Rico, P.O. Box 11488, 
San Juan, Puerto Rico 00910. 
The coastal zone is an island's most 
critical natural resource. 	The smaller the 
island, the more critical the coastal zone 
becomes. 	This encircling strip of coastal 
lands and waters is very important because 
it is where most of the population concen-
trations are established, and where the 
demands for more land and resources are 
rapidly growing with the needs of the 
people. In the long run, the shore develop-
ment will continue its gradual encirclement 
of the island. 	The types of developments 
will greatly influence the quality of the 
life in any Caribbean islands. 
Progress in the Caribbean islands can 
be generally measured in terms of the amount 
of concrete poured for the construction of 
buildings, roads, bridges, schools, and 
recreational facilities. 	Concrete is a 
mixture of cement, crushed stone, and sand. 
The sand in a small island is easily obtained 
from its beaches, dunes, river channels, and 
back beach deposits. 	The extraction 
operations in the coastal areas usually 
create acute beach and soil erosions, and 
expensive real estate and agricultural 
lands are permanently lost to the advancing 
sea. 	Changes in the configuration of the 
coastline by the construction of shore 
development and protective structures worsen 
the erosion problems. 	Constantly impounding 
waves consume beautiful beaches, undermine 
seawalls, overturn houses, destroy roads, and 
erode cities. 
As additional controls are applied by 
government: to the extractive operation in 
the beach zone, they will tend to move inland 
to the river channels and back beach deposits. 
The extraction of sand from these deposits 
will generally create soil erosion and 
sedimentation problems. 	Ponds full of 
stagnant water are left on the coastal lands 
adjacent to the beach or the river channels, 
thus, eliminating more valuable agricultural 
lands or real estate properties. 
The extraction of rocks to produce 
crushed stone leaves deep scars in the 
terrain and the crushing operations produce 
air pollution from the dust, and water 
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,e` Steel sheet piling (above) has been used to protect 
real estate properties; but six months later (right), 
the waves have eliminated the beach and broken 
against the sheet pilings. 
Highway networks are needed to connect the growing urban areas in the islands. 
Roadways are cut through the hills, embankments are built; where improperly designed, 
nature erodes them. 
The city dump (above) causes pollution of the 
land and pollution of the water in San Juan, 
Puerto Rico; but sanitary landfills (right) can be 
developed such as this one in Cayey, Puerto 
Rico. 
Sand is extracted form sand dunes (above) for 
construction purposes (north coast of Puerto 
Rico); one result: deep ponds (right) in a former 
beach area. 
pollution from the waste waters. 	Of course, 
these problems can be solved by installing 
expensive pollution control equipment. 
Earthwork to clear the land for develop-
ment exposes the soil through the elimination 
of the vegetative covering and initiates 
severe cycles of soil erosion. 	Once the 
terrain has been prepared, a jungle of cement 
is usually planted with the construction of 
low cost residential projects. 	Massive 
single dwellings originate the urban sprawl 
which requires expensive infrastructure to 
provide the community's daily needs. 	The 
intensive use of the car becomes a necessity, 
along with traffic jams, noises, and air 
pollution. 	The car brings the development 
of the junkyard. 
In order to stop the urban sprawl, high-
rise buildings are constructed in the cities. 
The higher population densities bring forth 
a spectrum of social problems which push 
the middle- and high-income classes to the 
outskirts and enhances the city slums, 
simultaneously reducing the taxes paid to 
the city and generating budget deficiencies. 
Garbage is concentrated in the cities 
and disposed of in the city dumps. 	If the 
garbage is not buried daily, rain falls over 
the wastes and the contaminated runoff pol-
lutes nearby streams. It is also burned by 
scavengers who are looking for metals, paper, 
and other wastes. Open field burning causes 
air pollution of the downwind communities. 
The leaching of the garbage pollutes the 
ground waters. With the increase of toxic 
and hazardous substances, the pollution from 
improper landfill operations can cause crit-
ical health hazards in urban and rural areas. 
Life away from the cities is still 
different with clusters of small houses with 
tin roofs. 	Thus, the people begin to flow 
back to the country life and commute to the 
nearby cities to work. 	Some return to the 
land and the old farm is reopened. 	Erosion 
problems are developed from the earthwork 
necessary to construct unpaved roads and from 
poor agricultural practices. Soil erosion, 
sedimentation, and landsliding develop as 
the countryside is devoured by the expanding 
population. 
The sugar cane harvest eliminates the 
vegetative covering and soil erosion develops 
even in the low flatlands. 	The cane is cut 
and taken to the sugar mills, where water is 
contaminated with high organic materials and 
discharged to the nearby streams, and where 
air pollution is generated from the dust 
emitted by the stack. 	Industrial develop- 
ment requires energy to run the machines. 
Energy is generally produced in the islands 
by burning fossil fuels to produce electric 
energy. The electric-generating facilities 
cause air pollution if the fuels have a high 
content of sulfur, and water pollution from 
the discharge of hot waters used for cooling 
purposes. 	The need for fossil fuels brings 
the petroleum refineries which also add to 
the air and water pollution, and the refinery 
brings the petrochemicals. 	Suddenly, a 
petrochemical complex has developed in a small 
island, and its economy becomes completely 
dependent on oil. 
The risk of oil spills increases 
rapidly with the increment of crude petroleum 
imports and petroleum products exports. 	Oil 
spills can be caused by transfer operation 
in the port facilities, by ship accidents, 
or just by poor handling practices. 	Oil 
spills can adversely affect the beaches, 
mangroves, marine life and fishing, tourism, 
and recreational facilities along the shore- 
line. 	The harm to wildlife can be 
extensive, affecting all organisms from 
microscopic plankton to birds. 	With an 
increase in the commerce of toxic and 
hazardous substances, the risk of more 
devastating spills is growing at an 
accelerated rate in the Caribbean. 	Today 
any type of spill can occur along our coasts. 
A few years ago, a banana spill occurred on 
Mona Island which is located between Puerto 
Rico and the Dominican Republic. 
97 
TOWARDS A STRATEGY FOR THE MANAGEMENT 
OF LIVING NATURAL RESOURCES 
CRITICAL TO DEVELOPMENT IN THE LESSER ANTILLES 
Allen D. Putney* 
Abstract.--A preliminary regional strategy is being devel-
oped around the management requirements of selected area-, re-
source-, and species-specific priorities. These were determined 
by the analysis and synthesis of mapped environmental and socio-
economic data of the region, and the field experience of the 
project consultants. The strategy provides the basis for the 
development of a systematic regional action program and specific 
project proposals.  
INTRODUCTION 
The title of this Conference, "Environ-
mental Management and Economic Growth in the 
Smaller Caribbean Islands," is most appro-
priate. Besides providing a geographical 
reference, the title clearly identifies the 
two major variables which are at play in 
planning the development process. On the 
one hand, there is "environmental management" 
which must concern itself with the bio-
physical realities of natural ecosystems and 
their inherent capabilities and constraints. 
On the other hand, there is "economic growth" 
and social development which relate to human 
needs and aspirations, but which are condi-
tioned by the possibilities afforded by socio-
economic organizations and institutions. 
Sound development planning, or "ecodevelop-
ment," must take full cognizance of, and 
effectively integrate, the variables of the 
natural and human systems. Planning which 
ignores major elements of either of these 
two very large systems is generally an ex-
ercise in futility. 
The purpose of this paper is to present 
a project which is attempting to define a 
strategy for the management of living na-
tural resources critical to development in 
the Lesser Antilles by integrating informa-
tion on both natural ecosystems and human 
socio-economic systems. An exhibit has 
been prepared to graphically illustrate the 
* Principal Investigator, Eastern Carib-
bean Natural Area Management Program, West 
Indies Laboratory, Box 4010, St. Croix, 
U.S. Virgin Islands 00820.  
methods used and some of the information and 
conclusions being obtained. 
BACKGROUND 
Man's use of natural resources can be 
looked at in terms of three interdependent 
sectors; these are the urban sector, the 
rural sector, and the wildlands sector. 
Both the urban and rural sectors have re-
ceived considerable attention in development 
planning, but the wildlands sector dominated 
by living natural resources, is usually ig-
nored or credited with little importance. 
And yet, it is only in these areas that na-
tural ecosystems can be maintained. Without 
them, the biophysical processes which are 
required for the survival of all living 
organisms, including man, will be severely 
altered, and the development process will be 
disrupted. This has already happened in many 
parts of the globe, most noticeably in areas 
overtaken by desertification, but it has also 
taken place in the Lesser Antilles. Many 
once productive areas are now essentially use-
less, species which supplied the livelihood 
for hunters and fishermen have been wiped out, 
and many areas which were once well-watered 
are now dry and barren. These are the most 
obvious cases, but what are the effects of 
multiple damages throughout an entire eco-
system? We can only guess at the answer. 
On the positive side, well-managed 
living natural resources can contribute sig-
nificantly to the development process. In 
Table 1, on the next page, an attempt has 
been made to enumerate the major components 
of sound development and to indicate the 
benefits that may be derived for each com-
ponent by well-managed living resources. 
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Table 1.--Major Contributions of Living Natural 
Resources to the Development Process 
• Lessening of dependence. 
• Minimization of alienating influ-
ences. 
Major Contributions of Managed 
Natural Resources 
-- Water, wild foods, forage, building 
materials, tourism attractions. 
-- Provision of sites for research, 
educational programs, environmental 
monitoring. 
-- Protection of downstream investments, 
promotion of rural development. 
-- Regulation of the environment, pres-
ervation of genetic resources, sites 
for definition of resource use al-
ternatives, rational use of marginal 
lands. 
-- Maintenance of ecological diversity, 
conservation of resource potential, 
multiple use of local resources. 
Maintenance of representative eco-
systems, protection of natural and 
cultural heritage, provision of rec-
reational opportunities, maintenance 
of reference points and psychological 
supports, protection of scenic beauty. 
Requirements for a Sound 
Development Process  
• Provision of basic human needs. 
• Improvement of individual capacity. 
• Equitable distribution of benefits. 
• Sustainability over the long run. 
Comparative studies of the Caribbean by 
Gajraj (1978), Putney (1978), and Ray (1979) 
have demonstrated that the living natural 
resources of the Lesser Antilles are under 
greater stress than anywhere else in the 
region. Population densities are high (from 
72 persons Per square mile in the British 
Virgin Islands to 568 persons per square mile 
in Barbados) compared to the continental 
countries of the region (Guatemala is the 
closest with 47 persons per square mile). 
Also, the resource endowments of the small 
islands are relatively poor compared to the 
continental areas. There are no hinterlands 
on the small islands and nowhere to go if 
mistakes are made in resource utilization. 
And yet, because of their small size, the 
islands usually do not have the human and 
financial resources to plan and implement 
sound resource management. 
Given the above-mentioned problems, a 
joint program has been undertaken by the 
Caribbean Conservation Association and the 
School of Natural Resources of the Univer-
sity of Michigan. The program, entitled 
Eastern Caribbean Natural Area Management 
Program (ECNAMP), is funded through grants 
from the Rockefeller Brothers Fund and the 
World Wildlife Fund. One of the first tasks 
has been to undertake the definition of a 
preliminary strategy for the management of 
living natural resources critical to develop-
ment in the Lesser Antilles. It is hoped 
that a well-documented and systematic strat-
egy will provide the basis for defining an 
action program that can be funded through 
bilateral or multilateral assistance sources. 
DEFINITION OF A STRATEGY 
The strategy discussed in this paper has 
as its central objective the management of 
man's use of the living natural resources of 
the Lesser Antilles, and their biophysical 
support systems, so that they yield the 
greatest sustainable benefit to local human 
populations while maintaining their potential 
to meet the requirements of future generations. 
It will provide the Caribbean Conservation 
Association with a basic element for placing 
the management of living natural resources on 
the offensive in the context of development 
within the Lesser Antilles. 
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Methods 
The methods for deriving the strategy 
can be summarized in the following steps: 
1. Gather, compile, and present basic 
data on both biophysical parameters of na-
tural ecosystems and socio-economic para-
meters of human systems. 
2. Verify and supplement the data in 
the field. 
3. Analyze and synthesize the data. 
4. Determine priorities by use of 
mapped data and field experience. 
5. Prepare a preliminary regional 
strategy. 
Once the preliminary strategy has been 
defined, it can be reviewed by CCA's member-
ship and other interested bodies and revised 
as needed. Funding can then be sought for 
implementation. Through periodic monitoring 
of progress and evaluation, the strategy can 
be converted into a long-term action program. 
Information Gathering and Mapping 
Information was gathered and mapped for 
all of the Lesser Antilles except the U.S. 
Virgin Islands by three consultants who, in 
turn, contracted with local consultants on 
each island. The Principal Investigator 
covered the Netherlands Antilles, St. Kitts-
Nevis, Montserrat, Dominica, and Barbados. 
Mr. Yves Renard of the Parc Naturel de 
Guadeloupe covered the islands of the 
French Antilles; Mr. Ivor Jackson, the Town 
and Country Planner for the British Virgin 
Islands, covered Barbuda, Antigua, St. Lucia, 
St. Vincent, the Grenadines, and Grenada; 
and Dr. Edward L. Towle, President of Island 
Resources Foundation on St. Thomas, covered 
Anguilla and the British Virgin Islands. 
Information on Aruba, Bonaire, and Curacao 
is being provided by the Caribbean Marine 
Research Institute (CARMABI) of Curacao. 
The following data was sought for each 
island or island group: 
• Environmental Data 
1. Relief (topography, bathymetry, 
major roads, rivers, capital, 
location map inset). 
2. Rainfall (average annual rain-
fall, rivers). 
3. Land Use Capability (annual 
crops, pasture, forest crops, 
wildlands, tourism, urban and 
suburban, industrial). 
4. Coastal Currents (current di-
rection). 
• Habitat Data 
5. Terrestrial Life Zones (man-
grove, littoral woodland, 
cactus scrub, dry woodland, 
moist forest, rain forest, 
cloud forest). 
6. Critical Marine Habitats (wet-
lands, salt ponds, sea grass 
beds, living reefs). 
• Species Data 
7. Endangered and Locally Important 
Species (game species, endan-
gered species, seabird nesting 
sites, wading bird nesting and 
feeding areas, turtle nesting 
sites, migratory species, 
whales). 
• Socio-Economic Data 
8. Population Density (uninhabited, 
light, moderate, and dense). 
9. Present Land Use (wildlands, 
forest crops, pasture, annual 
crops, urban and suburban, in-
dustrial, tourism, solid waste 
disposal). 
10. Marine Resource Use (fisheries--
conch, lobster, fin fish--sand 
mining, coral harvest, salt 
production, tourism--marinas 
anchorages, dive sites--cables 
and pipelines). 
11. Transport (main roads, secondary 
roads, airports, harbors, ferry 
routes). 
12. Natural Attractions (beaches, 
unique natural features--water-
falls, scenic areas, geothermal 
areas, mountain trails etc., 
reefs used for snorkeling and 
diving). 
13. Cultural Attractions (archeolog-
ical sites, historic sites, 
living cultures). 





15. Key Watersheds (potable water, 
irrigation, hydroelectric). 
• Legal Data 
16. Land Ownership (public lands, 
private lands). 
17. Parks and Protected Areas 
(present, proposed). 
Some 9U percent of the information has 
now been collected and presented on draft 
maps. The greatest information gaps still 
remaining are for Saba, Barbuda, and the 
Grenadines. To date, final 8-1/2" x 11" 
acetate overlays have been prepared for 
Dominica and St. Vincent, but it is expected 
that the rest will follow in the next few 
months. Examples of these maps are pre-
sented in the exhibit. 
Data Verification 
All of the data which is being mapped 
has been or is being checked with knowledge-
able people on each of the islands. It has 
been found that in most cases two and some-
times three map drafts must be made before 
the information is considered reliable. 
Analysis and Synthesis of Data 
Analysis of the data has taken place 
by the consultants through the use of the 
overlays. Using this together with their 
field knowledge, they have identified those 
areas, habitats, species, or resource com-
binations which seem to be of particular 
importance. Synthesis of data has taken 
place by comparing the information and analy-
sis among the various islands. While the 
analysis is almost complete, synthesis of 
information is still being carried out 
through the preparation of maps at a regional 
scale and through meetings among the con-
sultants. 
Determine Priorities 
The analysis and synthesis of informa-
tion carried out under the previous step 
provides the background for determining 
priorities for the management of living 
natural resources critical to development. 
Selection of the priorities was guided by 
the following criteria: 
1. Species, resources, or combina-
tions of resources which are, or could be, 
of particular economic value if properly 
developed and managed. 
2. Areas most important for maintain- 
ing the biophysical processes critical to 
development. In general, for the Lesser 
Antilles these areas are considered to be 
the key watersheds, mangroves, living reefs, 
and sea grass beds. 
3. Areas which provide relatively un-
altered samples of the major terrestrial 
life zones and marine habitats which are 
representative of the Lesser Antilles. 
4. Areas which provide habitat require-
ments for endangered or locally important 
species. 
Guided by mapped data, these criteria, 
and their own field experience, the Project 
Consultants have identified the preliminary 
national and regional priorities indicated 
in Table 2, on pages 103 and 104. It should 
be emphasized, however, that the project is 
not yet completed and only preliminary re-
sults can be ventured based on still incom-
plete information. In addition, these 
priorities remain to be discussed with the 
country delegates attending the upcoming An-
nual General Meeting of the CCA. 
After experimenting with a variety of 
alternatives, it has been found that the most 
satisfactory way of grouping priorities is 
under the headings of areas, resources, or 
resource compositions with apparently good 
economic potential anti, endangered or locally 
important species, In line with criteria 
No. 3, Table 3 on page 105, shows a further 
selection of the best areas representative 
of the habitats of the Lesser Antilles. 
These areas could form the core of a re-
gionally consistent system of parks and pro-
tected areas. 
Prepare Preliminary Strategy 
The adequate management of the areas, re-
sources, and species noted as priority in 
Table 2 will require enormous effort and sub-
stantial human and financial resources. Some 
of the necessary inputs can be provided by 
each island, but many will have to be pro-
vided through regional and international as-
sistance programs. It is necessary, there-
fore, to elaborate a strategy whereby the 
most efficient use is made of the limited 
inputs that are, or potentially could be 
available for the effort. 
While priorities have been preliminarily 
established in terms of areas, resources, and 
species, lines of action cannot be determined 
until the process of managing living natural 
resources is broken down into its component 
parts. While management is a dynamic process 
with many feedback loops and simultaneous 
activities, for the purpose of this exercise, 
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Table 2.--Area-, Resource-, and Species-Specific Priorities (Continued) 
Island 	 Area 
Economically Important Resources 
or Resource Compositions  
Endangered or 
Important Species  
    
    














CENTRAL MOUNTAIN AREA 	 Fin Fish 
GRAND CUL-DE-SAC MARIN Central Mountain 
N-E Coast Grand Terre 	 Watershed 
Desirade 	 Nature Tourins 
Western Marie Galante 
PITONS 
Mt. Gimie 
Savanne Bay Complex 
Dennery Knob 
Roseau & Cul-de-Sac 
Watersheds 
Agouti 




St. Vincent 	 TOBAGO KEYS 	 NATURE TOURISM 	 ST. VINCENT 
(incl. Grena- 	Dalaway Stream 24 	 SAILING 	 PARROT 
dines) 	 Diamond Est. Sand Dunes 	Conch 
Pigeon Island 	 Lobster 
Barbados 




Turner Hall Wood 
Greame Hall Swamp 










Table 3.--Best Areas for Representation of Major Habitats 
Area 	 Island  
Terrestrial Life Zones 
Mangrove 
Littoral woodland 
Cul-de-Sac Marin 	 Guadeloupe 
Fort-de-France Bay Martinique 
Codrington Lagoon 	 Barbuda 
N-E Coast 	 Dominica 
Panhandle Area 	 St. Kitts 
Cactus scrub 	 Lowlands 	 Barbuda 
Panhandle Area 	 St. Kitts 
Prickly Pear Cay Anguilla 
Dry woodland 	 Highlands 	 Barbuda 
N Grand Terre 	 Guadeloupe 
Cabrits 	 Dominica 
Moist forest 	 Central Mountains 	 Guadeloupe 
N of Mt. Pelee Martinique 





Central Mountains 	 Guadeloupe 
Morne Diablotin Dominica 
Morne Trois Pitons 	 Guadeloupe 
Morne Diablotin Dominica 
Grand Cul-de-Sac Marin 	 Guadeloupe 
Fort-de-France Bay 	 Martinique 
Codrington Lagoon Barbuda 
Anegada 	 British Virgin Islands 
Anguilla Anguilla 
St. Martin 	 St. Martin 
S-E Coast Martinique 
Panhandle Area 	 St. Kitts 
St. Martin Platform 	 St. Martin 
Barbuda Platform 	 Barbuda 
East Coast 	 Antigua 
Prickly Pear-Shoal Bay 	 Anguilla 
Horseshoe Reef, Anegada British Virgin Islands 
Tobago Keys, Grenadines 	St. Vincent 
S-E Coast 	 Martinique 
Grand Cul-de-Sac Marin 	 Guadeloupe 
Critical Marine Habitats  
Wetlands 
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the process can be broken down into the fol-
lowing components: 
• Law and Policy 
• Land Acquisition 
• Institutional Infrastructure 
• Personnel Training 
• Management Planning 
• Public Education and Participation 
• Research and Monitoring 
• Resource Protection 
• Resource Utilization 
• Field Operations and Maintenance 
All of these components must work together 
if effective management is to take place. 
This is not to say that the management 
process must be complicated or difficult. 
On the contrary, management which is simple 
and logical is usually the most effective. 
It does mean, however, that attention must 
be focused on all components of the process 
and each must be properly addressed. 
Based on the foregoing, it is suggested 
that the following list of options be 
be pursued: 
1. Highest priority should be accorded 
to pilot projects which would demonstrate the 
development and management of resources of 
particular economic potential and which 
would confer major benefits on local people. 
These would include integrated tourism, 
artisanal fisheries, conch mariculture and 
management, lobster management and cottage 
forest industries. Of course, the biophysi-
cal support systems for these activities 
must be included in management. 
2. Highest priority in terms of areas 
should be accorded those which would con-
tribute to a regionally coherent system of 
parks and protected areas as indicated in 
Table 3. High priority should also be 
placed on areas that are important for the 
maintenance of biophysical processes critical 
to development. 
3. Priority in terms of species should 
be conferred first on those considered to be 
endangered, and secondly on those with sig-
nificant economic value. 
4. All aspects of the management proc-
ess should be attended to and included in 
assistance programs. Where local human or 
financial resources are insufficient, re-
gional and international resources should 
be tapped. However, in terms of human re-
sources, highest priority should be placed 
on sharing resources in the region. 
5. Because of its impact on other com-
ponents of the management process, personnel  
training should receive high priority and 
be considered a key element of the strategy. 
However, training should not be undertaken 
in isolation from the rest of management 
process. 
6. Regional and international coopera-
tion should, where possible, be arranged 
through nongovernmental organizations, such 
as the Caribbean Conservation Association, 
so that bureaucratic requirements can be 
kept to a minimum. However, governments 
should, at all times, be kept informed. 
7. All activities should be coordinated 
with other nongovernmental or intergovern-
mental organizations such as the UNEP/ECLA/ 
Caribbean Environmental Project, IOCARIBE, 
WECAF, MAB Program of UNESCO, universities 
and research laboratories of the region, 
Island Resources Foundation, Environmental 
Research Projects, Peace Corps, and others. 
8. Monitoring and evaluation should 
be built into all activities so that learning 
and improvement can take place. 
These general lines of strategy should form 
the guidelines for the definition of an 
action program. 
REGIONAL PROGRAM CONCEPT 
Although the action program or programs 
that are derived from the strategy must be 
tailored to suit the requirements of the 
organization(s) providing the assistance, 
it is suggested that assistance be structured 
around three basic projects. 
The first project would center on in-
formation gathering and processing and 
would further the work initiated by this 
project. A data file on biophysical and 
socio-economic systems would be established, 
maintained, and updated. Appropriate data 
would be mapped for analysis and synthesis. 
Verification of data in the field would 
take place for important areas and resources. 
The second project would center on the 
dissemination of information. This would 
be pursued through the training of person-
nel by counterpart activities, graduate re-
search, scholarships, workshops, profes-
sional networks and newsletters. Environ-
mental education activities for schools and 
the general public would be undertaken as 
would seminars for decisionmakers. Museums 
could also be developed for public education 
and the establishment and maintenance of 
national collections. 
The third project would center on re-
source development and would certainly be 
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the largest in terms of the inputs required. 
Support for the various components of the 
management process would make it necessary 
to work simultaneously on several fronts. 
Legislation and policy appropriate to local 
conditions would have to be developed. 
Support would need to be provided for plan-
ning the management of key areas, resources, 
or species. The establishment, staffing, 
and equipping of a local institutional in-
frastructure would need to be undertaken. 
Most important, assistance would need to be 
supplied to develop the sustained utiliza-
tion of key resources through artisanal 
fisheries, mariculture, integrated tourism, 
cottage forest industries, development of 
park facilities and historic sites, and 
management of precious corals, recreational 
boating, and the exclusive economic zones 
of maritime jurisdictions. 
CONCLUSION 
The characteristic that sets the 
management of living natural resources apart  
from others is that when they are gone, they 
are usually gone forever, at least within 
the perspective of human timespans. It is 
this absoluteness that makes the management 
of these resources so urgent and so important 
to mankind over the long run. 
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SUMMARY OF SESSION IV 
Trevor Louis Boothe 
A panel discussion was held involving the Chairmen of Sessions I, II, and 
III, in which the principal elements to emerge during the Sessions were re-
viewed and discussed. The following points were made during the discussion: 
• Need for strategies of development which take account of the special 
situation of the island as a fragile ecosystem with a very limited 
absorptive capacity for environmental degradation. 
• Physical planners in the region have not embraced environmental manage-
ment; this was seen as a function of their training and orientation. 
a. Lack of information on the environment, lack of baseline data, as 
well as programs to gather that information. Planners need base-
line data information as a basis for preparing plans. 
b. Physical planners must take the environment into consideration; en-
vironmental impact statements should be prepared. 
c. Planning units traditionally have been institutionalized within 
financial departments, giving these units a financial or economic 
bias; question of translating the planner's submission with a 
management perspective; need of sophisticated technology, but 
lacking financial or technical resources; take Westernized sophis-
ticated technology and localize them within the limits of our 
resource bases. 
d. Need, in the short run, to improve the decisionmaking process; in 
the long run, aim for baseline data acquisition. 
e. Should not underestimate the difficulties planners face when making 
decisions about projects. 
f. Provision must be made for management system in planning; management 
expertise must be consulted. 
• Question of constraints: size of island, water, exponential growth of 
population, etc. 
a. In the long run, nothing was a constraint in an absolute sense; need 
for development options and strategies. 
b. The distinction between a constraint or a load on that particular 
ecosystem; use the scientific and technological resources that you 
have; constraints should be linked with basic needs. 
c. Need to set a frame of reference before dealing with constraints and 
limitations; realities of external expectations, question of whether 
Caribbean environmental problems require Western technology--does 
this perpetrate a dependent relationship. 
d. An additional constraint is the problem of money and budget; need 
for coordination between planning unit and budget department. 
109 
• Do the Caribbean environmental problems require Western technology? 
a. Recent attention has come from without rather than within; question 
of strategy. 
b. Technology should be something you choose; hard to define Eastern, 
Western, or Caribbean technology. 
c. Problem of adapting technology to Caribbean situation. 
Following the panel discussion, the Chairman invited the Conference par-
ticipants to make informative statements, highlighting the problems and needs 
within their respective countries, as well as to make prescriptive suggestions 
as to ways in which these problems might be tackled. The following suggestions 
emerged: 
DELEGATES' STATEMENTS AND DISCUSSION 
MONTSERRAT 
Cynthia Ryan - Assistant Secretary in the Ministry of Agriculture, Trade 
and Housing 
As Assistant Secretary, I work very closely with the Permanent Secretary 
who works in turn, very closely with the Minister of Agriculture. Our Minister 
of Agriculture is particularly interested in conservation. Although we have 
not yet, really, taken into account environmental management in our development 
plan, I think that with this interest, and as a member of the CCA, the Govern-
ment of Montserrat will pursue areas of environmental control that the Govern-
ment thinks will be of benefit, or that the people require. I cannot pinpoint 
any particular area right now; that, I need to think about. I mentioned that 
the Minister's particularly interested, and perhaps he would be the best person 
to bring forward the most important needs as he sees them, which would reflect 
those of his constituents, the people we represent. 
Gerard Cassell - Permanent Secretary (Special Duties), Chief Minister's 
Office 
As everyone knows, Montserrat is a very small island, and it has a lot 
of constraints including smallness of size, lack of sufficiently trained man- 
power, financial problems. We are planning our development strategy, taking 
into account all of our constraints. And I feel to a certain extent some of 
these constraints can be used to our advantage. Of course, we are willing to 
draw on the experience of the other Caribbean islands as well as the outside 
world. As my colleague said, we have not yet done too much in the area of 
environmental management. We have a Development Control Authority, which looks 
into physical planning. But, to date, our efforts have been confined to land- 
use as well as to building structures; and to the monitoring of decisions taken 
by the Developmental Control Authority. As I mentioned yesterday, we're having 
some problems in monitoring, that is, seeing that what the physical planners 
say is what is carried out. This situation is, to a large extent, due to a lack 
of information on the part of the public really. For instance, they may not under- 
stand why a house should not be put on good agricultural land. But hopefully, we 
should be able to overcome this problem in the near future. 
NETHERLANDS ANTILLES 
Ivan Calmes - Economist, Curacao Department for Industrialization and 
Development 
Our Department is mainly reviewing economic problems. We are focusing on 
Curacao. It would have been good if we could have brought (to the present 
Conference) someone from the Environmental Management Department. The best 
thing I can do now is to take home the information I get on environmental manage- 
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ment. We can now get in contact with Mr. Allen Putney of the Eastern Caribbean 
Natural Area Management Program to use the information he has. 
Now we are facing a lot of economic problems. The main problems at this 
moment we can say are two: unemployment, and balance of payments. Those are, 
of course, related to one another. 
My Department, part of the work of my Department, is to look for the best 
way of using the aid we get from the Netherlands. Also our Department is doing 
prefeasibility studies for industries or enterprises, which intend to start 
some industry on our islands. Now the last five years, the tendency in the 
Netherlands Antilles has been to decentralize a lot of work done by government 
institutions, especially because the second largest island of Antilles, Aruba, 
feels it needs more recognition by the central government. So there's a tend-
ency to decentralize a lot of work done in the government. This brings some 
of the government work closer to the public. 
TREVOR BOOTHE: I wonder if you would care to say anything about the prob-
lems of soil erosion. Of course, this is quite a common problem in this region. 
I know from my own experience in Curacao it is quite a serious problem--soil 
erosion, pollution, solid waste disposal. I wonder if you care to comment on some 
of these problems, and if there are any sort of prescriptive suggestions that 
you might care to advance. 
CALMES: Let us start with soil erosion. Some 200 to 300 years ago, when 
a lot of trees were removed for raw materials that the Dutch could use, this has 
resulted in a lot of erosion. Also, erosion is partly due to the oil refineries, 
which have extracted a lot of oil from the soil. 
One other thing is that now in Curacao--let me explain it this way--the 
other islands of the Caribbean, the eastern islands, there is more rain; they 
are a lot greener, there is more vegetation. But our islands are drier, they 
have less rain. So a lot of farmers, the men who have goats and sheep, just let 
them walk around and they eat the vegetation. This makes more soil erosion. 
When it rains, sometimes it rains very hard, like here on Monday; a lot of the 
soil washes away to the sea. We suggest that dams be made to hold back the 
water. Also the problem of the goats: try to show the people how to restrain 
the animals inside a fence. 
About pollution: the main pollution is caused by the oil refineries. The 
refinery of Shell in Curacao is built just in the middle of the island. And the 
trade winds blow the smoke of the oil refinery over that part of the island; there 
are many problems with this pollution. There's not too much going on to bring 
a solution. 	Shell's saying they've made tests to minimize the pollution, but 
I can say that that part of the island is not pleasant to live in. If you go 
there, you will see that the people who live there are the poorest of people, 
and they can hardly move to another part of the island. 
About solid waste, I can't say much because I don't know much about the 
problem. But some of the waste is thrown to sea but you can find a lot of this 
waste again on the beach. 
TREVOR BOOTHE: I just observe, that regara,,Ag your comments about the oil 
refinery being located where it is, in the center of the capital, virtually. 
It is my understanding that at the time that refinery was to be constructed, 
there were two alternative sites being examined: the one in which the refinery 
presently stands as well as a site somewhat out of the center of town. That 
time, of course, feasibility studies, environmental feasibility studies for 
development projects were not customary. In fact, had such a study been made, 
the site chosen would possibly have been located such that the air currents, 
would have carried the emissions from the refinery right out of the way, out 
to sea with very little effect on the population. So I think, I merely give 
this by way of illustration, of the importance of feasibility studies. Un-
fortunately, the refinery went in at a period, in an epoch, when environmental 
feasibility studies for development projects was not a norm. 
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ALLEN PUTNEY: I think it's interesting the work that you mentioned that's 
being done in Curacao to work on pollution contingency plans, and that sort of 
thing. It might be very helpful to some of the other islands that are dealing 
with these same problems to know that the Caribbean Marine Research Institute 
in Curacao has done probably some of this pioneering work on the present effect 
of oil on coral reefs. For instance, the delegates from St. Lucia might be in-
terested to know that there is some good information that has been developed 
in Curacao on that, which would be very helpful. 
BAHAMAS 
Edwin Strachan - Acting Director of Environmental Health Services 
The functions of my Department relate to management and control of the 
environment, and conservation of the environment. My Minister recognizes that 
environmental health is fundamental to the development of a nation and that it 
influences the function of adults on the job and at home; and particularly 
the child, whose relatively limited perception could result in a high risk of 
exposure to environmental health hazards. A safe environment has a profound 
physical and social effect on a people of a country, particularly the poor. My 
Minister also recognizes the necessity for a well-defined environmental health 
strategy, which cannot be over-emphasized in a country with a dynamic tourist 
industry such as the Bahamas. 
• Some of the problems we encounter in the Bahamas are in the areas of en-
vironmental management--solid wastes, particularly solid waste collection and 
disposal. We have a unique situation in the Bahamas: we are scattered over 
about 700 islands and 2,000 keys. But only 29 of these islands are inhabited and 
this means the duplication of facilities on each of these islands to monitor en-
vironmental factors. My Minister is particularly concerned in these areas, and 
there are plans where we have embarked upon a reorganization of the Environ-
mental Health Department with the hope that we can get qualified more people, 
personnel that we can position among the various islands. This is even more 
important now that large concerns, building industries are based on the islands. 
We also have the potential problem of oil pollution, in that we have one 
of the largest refineries on the islands on Grand Bahamas. So we have very large 
tankers moving through our waters. So far, we haven't had any disasters. We 
do suffer a lot with the oil slicks from some of the tankers, from their ballast 
water that they dump into the ocean during their passage. These oil slicks end 
up on some of our beaches in the form of tar balls. 
We have plans to diversify into light industry, and this is creating needs 
for qualified personnel to be able to monitor these industries. 
Again in Freeport, we have a cement factory, which is a problem area, and a 
chemical factory; and these areas coupled with the need for personnel training and 
industrial health are some of the areas that we are looking into with most concern. 
TREVOR BOOTHE: Mr. Strachan, thank you very much for that very useful state-
ment on your responsibilities within the system, and the sort of problems that 
do confront the Bahamas at this time. I wonder if you had any thoughts that you 
felt you could share with us on the nature of prescriptive suggestions for ar-
resting some of these problems. I was particularly interested in your reference 
to the danger of oil spills and the movement of oil tankers through your waters. 
We at CEP have become, over the last year or two, very conscious of the incredible 
movement of oil that, in fact, is taking place through the Caribbean waters. It 
does pose a very real and a very present danger. We have just recently, of course, 
had an oil spill off Tobago. I wonder if in that matter or another, you leave any 
suggestions that you might wish to advance for consideration, and which could 
enter into the list that we are putting together. 
STRACHAN: The only prescriptive thought I would like to point out or inter-
ject is that we in the Bahamas, at the moment, are considering a sort of well-
defined oil spill contingency plan. 
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BRITISH VIRGIN ISLANDS 
Ivor Jackson - Town and Country Planner, Government of the British Virgin 
Islands 
The British Virgin Islands is mainly interested, at this point, in further-
ing the development of the tourism industry, which is mostly marine based, be 
it boat chartering, scuba diving, sport fishing, etc. Some of the problems that 
I think we face in the British Virgin Islands are directly related to the types 
of uses that are generated by the emphasis on development of tourism. As a 
result, we have coastal development problems in hotels, marinas in areas, etc., 
which generate problems of destruction of coastal habitats: mangroves, wetlands, 
and also on beaches from sand extraction. 
We also have water-quality problems resulting from solid waste disposal, 
sanitary waste disposal, sediments, trenching, and land reformation. And we 
have problems in other marine uses, including coral harvesting, overfishing of 
important commercial stocks like lobsters, conch. We have navigation and 
safety problems, and perhaps soon we could face problems in oil exploration; 
and after that, perhaps, problems in digging for oil or oil extraction; and we 
also have erosion problems stemming from construction of roads and buildings, 
from steep slopes, and also from past practices and clearances for agriculture 
and wood fuel. 
Of course, there are the institutional problems for dealing with the imple-
mentation of programs concerned with critical problems. 
One of the things that I think is of interest is that some of the problems 
faced by the British Virgin Islands, and other islands as well, are problems 
that can be dealt with locally by better administration and better diligence, 
for example, sand extraction from beaches. And it's also important to know that 
in a number of islands, including the BVI, that there are a number of beaches 
which are by law off-limits to sand extraction; but there are still sand-extrac-
tion practices being carried on. And this is something the governments them-
selves could deal with on local levels. But on the other hand, there are prob-
lems that are major and that will need regional assistance or external assist-
ance and cooperation. And of course, there is the problem of finances. How 
do you find the money to help deal with some of the problems that you face? 
TREVOR BOOTHE: Thank you, Ivor. I wonder, given the emphasis which you 
placed at the outset of your statement on tourism, whether you feel that the 
need might exist, and I think in fact this point was stressed when it came up 
in our earlier discussion, for some means of assessing the environmental impact 
of tourism development projects that are taking place in the region. Let us 
bear in mind that the islands are basically, I think we all agree, fragile with 
limited absorptive capacities. The question therefore arises: What is the 
absorptive capacity of an island to bear, to support, the effects of both the 
construction and the physical plant of tourist facilities plus the use of the 
resources by the tourists who visit the islands without, in fact, their eventually 
destroying the very resource that in itself constitutes the attractions? If you 
take a small island, I won't name any, but I think that there's one that comes 
very quickly to mind that might have a very famous reef off it--what is the 
absorptive capacity of that island and its adjacent reef, which constitutes the 
major attraction, to bear, to support, to endure the effects of its use without 
destroying, degrading, the very resource? Is there not perhaps a need for very 
careful attention to be paid to this? Also, while moving, as the BVI is, toward 
the exploration for oil, hand-in-hand with the emphasis on tourism? From my 
own perspective, I see no reason why the two things should not go forward to-
gether; but very, very, very careful planning and environmental management seem 
to be called for to insure that the island's people can benefit to the maximum 
extent possible from both of these resources, these valuable resources. Could 
I have your views on this? 
JACKSON: I think it's very important that we try to assess the carrying 
capacities of the islands. But I admit, I feel it's a very difficult thing to 
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do. I mentioned this yesterday, in the case of Barbados, with a population of 
about a half million and a land area similar to that of Antigua; and yet Barbados 
seems to be doing very well, from my estimation. I don't know about the partic-
ular problems of Barbados in trying to deal with population pressures and re-
sources. I know Antigua has only a population of about 70,000, and I think we've 
been trying to deal with the problems of constraints in this Conference; we have 
been able to define constraints and identify specific problems. 
On the other hand, I think that on islands where there's not a very serious 
unemployment problem like the British Virgin Islands, for example, you can get 
more public sentiment, and better public sentiment on environment issues because 
the politicians are not so much pressed into making decisions based on the need 
to supply jobs. In fact, the British Virgin Islands is now importing labor 
from the eastern Caribbean islands. But in countries like Antigua, St. Lucia, 
Grenada, and in other countries where you have unemployment problems--somebody 
said up to 50% or 40%--I think that trying to develop sentiments for environ-
mental action is becoming a bit more difficult because the creation of 100 
jobs is very significant to small islands. In the British Virgin Islands we 
have been dealing not, in a general sense, with the carrying capacity of the 
territory, but with the compatibility of a development proposal with the environ-
ment. We have been doing that because of a lack of resources, manpower, that 
sort of thing. And where, internally, we don't have the capacities or the 
talent to assess major forseeable problems, we have asked for assistance in 
St. Thomas, from the Island Resources Foundation, and other people within the 
region. I think that the "carrying capacity" assessment suggested is a sound, 
sound suggestion and hopefully one that could be elaborated upon at this point. 
Perhaps you could set up the mechanism for getting that done. 
ST. KITTS/NEVIS/ANGUILLA 
Kenneth Martin - Acting Chief Agricultural Officer 
Those of you who come into St. Kitts must observe that with our 150 square 
miles of area and some 45,000 people, we have to be very careful how we plan 
our strategies because of the constraints on our land use. And so, in fact, 
we have inherited a sound sugar industry from the planters. It had its ups 
and downs in the late sixties and the seventies, and the government has now 
acquired the sugar industry, both field and factory side of it. We are at the 
moment using somewhere between 9.5 to 10 thousand acres with a possible target 
of 12 thousand acres, hopefully producing between 40,000 and 50,000 tons of 
sugar. 
We are also giving active attention to the diversification program. We 
have identified peanuts as the most profitable thing at the moment. We find a 
ready market in the CARICOM areas, particularly on Barbados. And last year we 
had an acreage of some 150 acres. We consider that to be very heartening, 
indeed. 
We are also moving into the area of tree cropping because we suffer very 
badly from lack of certain types of fresh fruits, particularly citrus. We 
have an abundance of mangoes and other soft fruits, but we have to wait eter-
nally on the boats from Dominica, which may not come in again; so we are moving 
very rapidly into the area of tree cropping. We have already put down some 40 
acres, in some sheltered places, of citrus and of mangoes as well. 
In the general food production area, we are not too badly off in root 
cropping, but we are woefully lacking in the so-called finer vegetables, and 
so we are devoting a lot of energies to this sector, particularly to offset this 
business of what they call import substitution. We have to buy too much from 
such places as Miami, Puerto Rico, and as far as California, which is not a 
good thing indeed. 
In livestock development, we are planning on a new strategy, and thank 
heavens the energy crisis has forced us into this! We are giving attention to 
using the molasses-urea mix feed for beef and milk production. We have EDF 
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people actively associated in this, and also some regional agencies looking 
very actively in this direction. 
In the area of fisheries, we are not too happy about that. Our fishermen 
are mainly in-shore people. The CFTC have sent us a man, and we are instruct-
ing our fishermen into coming into cooperative groups so that we can launch out 
into more meaningful deep-sea fishing. 
In the area of poultry production, we are seasonally self-sufficient in 
egg production; around the Christmas season when the demand goes up, the Supply 
Office would issue permits for people to bring in eggs from abroad. But we are 
very much down in broiler production mainly because of the constraints of im-
ported feed and so on. We have some of our local people attempting to look at 
the situation. We have the Planning Unit, of which my friend Victor (Williams) 
is a part, looking into propositions to solve that problem. 
Our problems, like most of the small islands, are numerous. We have prob-
lems of manpower, problems of aliens, problems of pollution, a very great prob-
lem of soil erosion, which was heightened with the passage of Hurricanes David 
and Frederick. The old people over 75 years have said that they have never 
seen so much soil moving into the harbors of Basseterre and Charlestown. As a 
matter of fact, we have to address ourselves very urgently to that problem. 
We are well served by a number of regional agencies such as CARDI: the 
Caribbean Agriculture Research Development Institute. As I said, EDF is with 
us, the University (of West Indies) is also with us, CFTC; the British Develop-
ment Division has always been with us; and we are very happy for the inputs that 
these regional development institutions are, in fact, making to our agricultural 
system. 
The question of manpower and training is one which is giving us some prob-
lems. Our young people keep coming and going. We are so very close to the U.S. 
Virgin Islands that the attractions there, that you find a better dollar there, 
give us this in-and-out problem, which will plague us for some time, we feel. 
The farming population, we are not serving them too well. They said our 
extension services are very weak. We now have people in training; we hope to 
fill in that gap in about five to seven years' time. 
In the animal health program, though, we are not too badly off because we 
had our minds on the Caribbean food plan, which is still in mothballs; and we 
have been training our animal health assistants and livestock development people, 
and we think we have a good nucleus on which we can revolve. 
That I believe, Mr. Chairman, in a nutshell is what I can say on the agri-
cultural sector. My colleague, Victor, can fill you in on planning and environ-
mental matters. 
Victor Williams - Assistant Physical Planning Officer 
I'm Victor Williams, Physical Planning Officer in the Planning Unit, and 
I'm attached to the Caribbean Development Corporation Planning Committee and 
State Building Boards. Unfortunately, there's just the three of us in this 
field, and so a lot of responsibility is thrown on our young shoulders. So I 
do have to think quite a bit about planning. But before I deal with St. Kitts 
in particular, I feel I must first address this matter on a regional basis. 
As may come out of the suggestions from the various delegates, there may be some 
matters that should be dealt with regionally. 
Now I was looking at the presentation from Mr. (Allen) Putney and I was 
very impressed with it. I feel that this is the kind of approach we should 
apply, especially seeing that we're starting from scratch--in terms of the 
data-collection emphasis and the possible uses of this kind of information. 
Now still on the regional scene, as was mentioned before, and I'll men- 
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tion it again because I feel very strongly about this: "the pool of specialists." 
One could ask exactly what such a pool would include. Now I don't have all the 
answers for this matter, in terms of the environmental issues. I think it 
would be necessary to have available to us, the people from the small islands, 
the assistance of foreign economists or economic planners, and environmental 
specialists and engineer-planners, for example, general physical planners, and 
on and on. 
Now I don't think it would be necessary for any one of these experts to be 
stationed in any one island because, frankly speaking, in a small island, there 
just isn't enough work for them. These people, I feel, should be available to 
us whenever, probably, land problems come about. 
Now the important issue I should like to raise, which has been raised before, 
is the problem of training, which is unfortunately lacking in many of the islands. 
Seeing that there is this great need for trained local people, maybe we should 
set up a two-year training program for local people; and after that first 
period, probably another program for another two years. But in the interim, 
we still need some sort of expert assistance. This is where the pool of special-
ists could come in. Dealing with such a pool of specialists, I don't think these 
people should just come in and we throw everything in their laps. They should 
work with us, work out some recommendations and present them. I think it is 
necessary because of the background local people have, and the local people should 
work along with the specialists, and come up with joint recommendations, which I 
think would be more effective. 
On the local level, dealing with the local permits, I think there must be 
some sort of communication among the smaller islands. I think I've mentioned 
this before. 
Another thing, sometimes local people don't know what material is available 
on environmental issues. There must be some sort of a media that would know 
what is available, and we could draw from such a source. 
These ideas could be improved upon, but it's the way I look at the prob-
lems on a regional level. 
Now with regard to St. Kitts, we have identified certain areas which we 
consider priority areas; and as Ken Martin has mentioned, forestation is one 
area that is of great importance to us. He mentioned soil conservation, along 
the guts primarily, chiefly because this is where we get most of the problems. 
We also identified some 400 acres, which constitute the southern peninsula 
of St. Kitts as having possibilities for a nature reserve with limited tourism 
activity. We also identified the need for investigating internal protection 
and wildlife protection. It may be necessary for us to look into mariculture 
not only for its environmental elements but also the economic values. 
We could go on and on, but basically, I think, these are the priority areas. 
We could ask ourselves where does the local planner come in. Having identified 
these projects, and gathered basic information, I guess we could again call on 
the specialists, who would come in and work with us and present a report. Here, 
maybe, is where the funding agencies would be able to assist us. It would mean 
setting up some organization to carry out the implementation; we should also 
consider legislation for bringing about these projects. 
TREVOR BOOTHE: Let me thank you for your thoughtful and useful statement. 
It might be useful to mention here that CARICOM and PAHO, the Pan American 
Health Organization, in cooperation with the UNEP/ECLA/Caribbean Environment 
Project, and others, have been working for some time on the development of a 
health strategy for the Caribbean. And that health strategy, in fact, was 
adopted at the last meeting of the Caribbean health ministers a month or two 
ago. One of the things that has come out of that strategy is the recommendation 
for the establishment of an environmental institute for the eastern Caribbean, 
which would not be limited just to matters of health but would look, in fact, 
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to environmental questions in very broad context. I mention that here because 
your thoughtful intervention has raised a number of issues that seem to me to 
run parallel in many ways to some of the thinking that I know exists at this 
time regarding the role and function of such an institution for serving the 
needs of the governments in the Caribbean area. 
ST. LUCIA 
Micheline Crichlow - Sociologist, Central Planning Unit 
Before I really begin to make any kind of contribution by way of direct 
reference to St. Lucia's experience, one suggestion on the board (see page 127), 
I think, needs some kind of amendment. The research on the physical environment, 
if I remember correctly, also had attached to it research on social factors, 
which may impinge on the whole or which generate environmental problems. 
Now I'm Micheline Crichlow and I work in the Central Planning Unit, which 
falls under the Ministry of Finance and Planning, which is in the Prime Mini-
ster's Office. I am called an Environmental Planning Officer, in brackets 
"sociology," because we have environmental officers who deal directly with 
physical problems, who sit on, what is called "a Development Control Authority," 
which handles plans--residential, commercial, or whatever the case may be. 
It's quite important that, given the specific nature of the Conference, the 
specific subject area, that somebody with more detailed information or somebody 
who has been informed on environmental matters, should be present here. 
The Central Planning Unit in St. Lucia, I'll just give you now a brief 
rundown on the whole role and function of the Central Planning Unit, in fact, 
the term Central Planning Unit may be, in fact, a misnomer because there's 
really no serious centralized planning in St. Lucia for obvious reasons. I say 
obvious reasons; I'm thinking of the discussion we had which was sparked off by 
Miss Miller's contribution and later exchange of information from the respective 
delegates. 
The pattern of economic development, which I think one must take into con-
sideration at all times when you talk about environment and our physical prob-
lems, is that the pattern of economic development has been more or less 
based on the whole loose concept of economic development, industrialization by 
invitation. One of the major constraints of small islands within the whole 
framework of economic development has been dealing with multinational corpora-
tions. I think, perhaps, if we divide the problems which are manifestations of 
environmental abuse into three sections--those which derive from natural 
disasters, or natural occurrences, winds, sun, etc.; those which are a result of 
social factors, inability to find land, inability to find alternative sources of 
construction materials and therefore constant use of sand, a scarce resource; and 
those which are a direct result of external, and I would not like to use the 
term intervention because it seems to suggest that there's no internal acceptance 
of this external intervention, but infusing, acceptance of multinational corpora-
tions. If we use those categories, perhaps we would be able to analyze the 
problems, environmental and physical problems. 
Now the situation has been in St. Lucia that the Central Planning Unit never 
was an initiator of projects as such but would get the projects from, be ap-
proached by various ministerial departments, to examine projects and give their 
views on them. Sometimes the views are carried; sometimes they're not. It's 
important to know though that major projects, which come from the outside, like 
Hess Oil Refinery, the Rodney Bay Development and such projects, hotel buildings--
fall directly within the sphere of quality assurance. By that I mean, any repre-
sentative of these organizations that come into the country have to approach the 
Prime Minister. Now one of the major problems faced by small countries is the 
question of unemployment. Therefore, one of the major conditions for acceptance 
of these institutions has to do with how many people they're going to employ in 
the immediate run, not even on a long term basis, but votes are important. They 
should be for any political directorate, one can't really blame them for that. 
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But again, acceptance of any industry from outside creates social problems 
and environmental problems as well, which the Central Planning Unit and the 
politicians themselves cannot deal with for specific reasons. And those reasons 
have to do with the insufficiency of people trained in project appraisals. I 
think in our discussion yesterday, it was mentioned by one participant that 
those people who come in with package deals are very well trained in promotional 
techniques, and therefore the small islands are at a disadvantage in really 
assessing and examining and scrutinizing the projects that are for the mutual 
benefit, as we are told anyway by the investor, for the investor, and for the 
country itself. Now in the case of Hess, for example, one of the conditions 
for Hess' entry into St. Lucia was that all the parliamentarians had to vote 
en bloc in opposition to or in favor of the proposition. 
Now without any serious analysis of the effects, perhaps of the constant 
transportation of oil tankers across the waters of St. Lucia, a country which 
is 238 square miles and has not yet fully developed its fishing industry, but, 
fishing is important to St. Lucia--no serious analysis was made of the effects 
of Hess. In fact, the major consideration, as I mentioned before, had to do 
with how many people was Hess going to employ, how much money was Hess going 
to pay, and, in fact, this was going to be good for the government prior to the 
election which just took place. And you know what happened. 
So these are the problems, the major problems which the Central Planning 
Unit faces. Now the Central Planning Unit has what you may term feeder agencies, 
like we have the National Development Corporation, which itself is responsible 
for "appraising" and dealing with foreign investors who have something to "offer." 
You have within the Ministry of Trade also a think tank, which comprises a num-
ber of skilled and highly trained, university trained, technicians who also 
appraise projects. The Town Planner is also a member of the National Development 
Corporation and of the think tank, which makes for some kind of an informal link 
with the Central Planning Unit. This has been a recent development; it has not 
yet been tested really. Considerations of environment, of factors which affect 
the environment, do come in for serious consideration, however, within the Cen-
tral Planning Unit, among the environmental officers who deal with plans and 
buildings and structures and alternative sites for industries, etc. 
But so far, the main thrust or the main agencies that have been concerned 
with environmental problems--soil erosion, beach erosion--have come from out-
side of government. We have the Geography Society, we have the Naturalist 
Society, and we have had quite recently, a lecture series on the environment 
sponsored by the Extramural Department, where people within specific ministries 
with direct tasks in this area of environmental management and control have had 
their say on what they believe to be the origins and have identified problems, 
environmental problems, the causes, what they believe to be the causes of those 
problems. 
So in St. Lucia, I can say quite generally, that there has not really been 
an absence of concern for these things we have been talking about so far. To 
my mind, however, the compilation of data on environment, for example, when you 
talk about fauna and flora, and whatever it is, I'm very limited in this area; 
I'm into social planning. But I just wanted to raise some general problems. 
To my mind, I have been most general and the environmental problems do not seek 
to address themselves to the particular political, socio-economic problems which 
exist in these territories. And therefore action by politicians who matter, 
and who control and who have influence in these countries have really fallen 
short in this area. And it is really up to the theoreticians and the technicians, 
those people who feel that the environment, that there is threat, that people's 
lives are threatened, that coastal lines are threatened, it is really up to 
them to break away from the whole academic jargon, and come to terms with the 
socio-economic problems in these countries. 
Tourism is one of our main industries, and it rivaled the agricultural in-
dustry until very recently in prominence. Until one can really approach the 
politicians who have the final say on such matters, bearing in mind the whole 
thrust, the whole content of development of these Caribbean countries, partic- 
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ularly the socio-economic development, data from CCA or what have you, will con-
tinue to remain on shelves and precious little action will be taken on them. 
I believe that the Conference, the objective of the Conference really is 
not merely to be a talk shop or an expression or an identification of ideas re-
lating to this specific topic, but it possibly cannot guarantee action but it 
certainly can attempt to put things within the framework that I have just spoken 
about. 
Allan Harris yesterday spoke of the dichotomy between the elite culture and 
the popular culture, and putting that within the whole context of the kind of 
planning which has been taking place within the Caribbean, within the small 
islands particularly. I think the Conference should also, because it has come 
up so frequently, address its mind to the possible mechanisms and the apparati  
which could be effected so that plans do not fall solely into the sphere of the 
so-called elite within the Caribbean society but take into consideration the con-
tributions that can come from the grassroots of these societies. This is basically 
what I have to say on the whole question of planning, environment, and problems, 
which are specific to St. Lucia and the eastern Caribbean islands. 
ALLEN PUTNEY: I would like to ask a question of the delegate from St. Lucia. 
From the presentations that have been made so far, it would appear that St. 
Lucia is somewhat unique in having in their planning office people capable of 
and interested in, determining as well as the natural environmental impacts, the 
cultural environmental impacts of proposed developments, and so forth. Do you 
have any specific procedures or techniques that have been worked out to do this 
on a practical basis for the projects? 
CRICHLOW: We are in a transitional state, if you want to call it that. 
We have just had a change of government and to my mind also a change in the 
whole direction of economic development, which means the role of the Central 
Planning Unit has--we don't know yet, in fact, whether it has changed because 
we have just set out several proposals for the restructuring of the Department 
which would--the main proposal really is to formalize the links within the 
Department itself. 
Take, for example, the Economic Section, which has always had a heavy ex-
port input; the Environmental Section, which has been local! The fact is that 
the Economic Section is directly connected or members within the Economic Sec-
tion have been sponsored by funding agencies. It means that within the Depart-
ment, although I am in an office next door to the Economic Section, I have no 
clue as to what they are doing, or those within the Physical Section, too. But 
I am dealing with sociology, I am dealing with social planning; they're dealing 
with something else. I could come to work, say, for a year and not know what 
is going on. Now we have proposed structures which would--taking all these 
factors into consideration--make for more integrated planning within the De-
partment so that we have, perhaps at the beginning of the week, a committee 
meeting, where we'd meet to discuss the possible effects of too many discos 
in one area, or environmental and social considerations of too many discos, or 
too many churches, or whatever the case may be. 
So at the moment, really there's, I don't know maybe a blind faith, but 
we believe the whole role of the Central Planning Unit, that the name will no 
longer be a misnomer, that we'll play a very key role--both internally and ex-
ternally--insofar as reaching agencies outside of the department is concerned. 
I cannot really make a definitive statement on the whole process involved ex-
cept to say that we have been meeting, we have been discussing it, we have set 
up proposals. The Prime Minister has said that he will give due consideration 
to these proposals. We will definitely be playing a more active role in the 
whole process of national development in St. Lucia. 
BVI: I'm interested in what you had to say about Hess because it seems to 
me that your government, the politicians had, in fact, gone through the long 
rigamarole that you talked about because most of the territories are, in fact, 
in competition; Hess probably would have moved to another territory and St. 
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Lucia would have lost Hess. Now you said that there's about 50% unemploy-
ment . . . 
CRICHLOW: I didn't say there's 50% unemployment. 
BVI: I'm sorry. But I think there'd be a lot of pressure on the poli-
ticians to provide work, and therefore, they would have to be crazy not to 
take Hess into St. Lucia. 
CRICHLOW: Or they would have to be crazy to take Hess into St. Lucia if 
you consider that the environmental problems are more crucial than providing 
jobs, in the short-term, for 200 to 300 people. 
BVI: But the thing is, a politician's main consideration, Mr. Chairman, 
is to remain in power; this is his whole thing. And the idea is, if he does 
not provide work, he feels that he will lose his office; and a politician who's 
out of office is no politician. I mean he hasn't any power. And so the elec-
torate, and this is what I call the fifth column, on technique, the electorate 
put a lot of pressure on the politicians, and all of the politicians are aware 
of all the environmental considerations. They are forced by expediency to for-
get a lot of that, and to do the thing that is expedient. Unfortunately, that's 
how politics goes, I think. 
CRICHLOW: I quite agree with you. The question of power, the depletion of 
power as soon as the politician goes out of office is questionable, given the 
particular history of the Caribbean. We know that politicians who were thrown 
out in the 1950s still have a lot of power now. It may be financial power, per-
haps. Anyway, you see, the particular question, the issue raised by the rep-
resentative from the BVI, is of particular importance and is of crucial impor-
tance because we have been talking about the dichotomy between politicians and 
technicians. We have to consider the importance of power to the politician. 
He has to remain in office if he's to exercise influence, and directly or in-
directly, control power. So this is one of the problems that we face: the 
question of how do you try and let the politician see that you're not attempt-
ing to erode his power by the proposals that you may make for any project, and 
your serious concern for the deleterious effect of the project in question. 
This is one of the problems that I have been surfacing all along during this 
Conference, and which you really haven't come around to dealing with concretely. 
ST. VINCENT 
Carlton Williams - Chief Agricultural Officer 
I am ex officio member of the Physical Planning Authority in St. Vincent, 
and as such, do have some influence in what happens in the environment so far 
as physical planning goes. 
Possibly I ought to start with the situation of the LDCs, as we're known, 
prior to the Second World War. At the outset of the war, the Caribbean was a net 
exporter of food. Today we in the Caribbean as a whole, are importers of food 
and this is something which is of very great importance to us. I remember when 
Mr. (Allan) Harris made his presentation. The matter of whether or not the plan-
tation system should be permitted to continue or not was raised. I am not sure 
if when talking about the plantation system we're all thinking in terms of the 
same thing. I may have a certain definition of a plantation system whereas an-
other person may have a completely different definition. But my understanding of 
the plantation system is a system in which we grow a crop for export and it's a 
matter of monoculture. The situation that exists in several of the LDCs is that 
we still find ourselves very largely in this position and, as such, we have been 
trying as professionals to gear our farmers more into a monoculture agriculture, 
all to our loss. Within more recent times, we have come to appreciate that the 
small farmer is not as stupid as he appears to be, to us; and there is much 
wisdom in his approach to the problems which confront the countries. As a 
result, CARDI is now pursuing a program of multicropping research, which is 
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getting us back to the very important state where we raise far more of the food 
required within the region. 
We are not for one moment saying we can be self-sufficient in matters of 
food; what we do maintain is that there should not be this overwhelmingly large 
percentage of food imported into the Caribbean. In other words, we have to do 
something about this matter of import substitution rather than just talking 
about it. I think we as technicians, and as public officers, have to make a 
positive contribution in this direction. This matter of malnutrition, and some 
of these very basic needs and very basic problems, which confront us, can cer-
tainly be solved if only we were to get some sort of reorientation in our ap-
proach to the real problems which confront the region. 
Now this brings me to a salient point as far as St. Vincent goes--we are 
agricultural now, and as far as I'm concerned, we will have to continue to be 
agricultural, forever and forever, amen. Now the situation is that we do know 
that there has been this urge on the part of most of the territories of the 
region to go in the direction toward tourism and industrialization. But I think 
we must be very, very careful in this regard because we do not have many of these 
raw materials that we require for "industrialization." It does appear to me 
that any form of industrialization that is going to be promoted in the region, 
must essentially be in connection with our agro-industry. And here, I think we 
have very much to gain, especially so when we think in terms of the very huge 
import bill, which we in these territories pay for food that comes from metro-
politan countries. 
In St. Vincent, we have approximately 85,000 acres of land. Much of this 
land is extremely steep; we have extremely high rainfall; the erosion problem 
is indeed very severe in that our soils are highly erodable with very little 
colloidal material. I think that our people did appreciate this quite early 
on, and so in the 1940s, a lot of work was done in the area of soil conserva-
tion. Unfortunately, we took; we didn't use the correct strategies in imple-
menting these soil conservation measures. And so even though St. Vincent was 
looked upon as the ideal country in the Caribbean in terms of soil conservation 
measures, today a lot of those soil conservation barriers have disappeared. 
Erosion is on the warpath once more. Our streams are dwindling. So that we 
have some very, very real problems facing us. 
With the increased population, more and more people are going into the 
forest areas and removing vital forest stubble merely to be able to subsist and 
to grow export crops. Now we recognize that this is not doing us very much 
good at all. And so one of the matters that appears to us to be an approach, 
at least one approach method, which seems quite acceptable to us, is this matter 
of food forests. There's no point for us to say that we are going to put back 
the original forest cover that existed, and that we can get along without some 
sort of an economic production from these areas. We have to be realistic. It 
is a problem that people must be fed. They want the basic necessities of life; 
and I do feel very strongly that we can make a reasonable compromise in this 
direction, where these forests have already been removed, in that we can ef-
fectively put in a food forest to provide such crops as possibly coffee, cocoa, 
nutmegs, grapefruit, to meet the needs not merely of export markets but also for 
the home market and for the regional market. 
Not only do we have these problems on land, but our problems in the marine 
sphere are also very grave. We have arrived at the situation where our black 
coral is being mined injudiciously, and removed, and sold in areas for jewelry. 
Now this poses a very, very serious threat to our situation. And it has got 
to be stopped. 
I dare say we can have all the planning authorities, all the boards, or 
what have you, but this is not at all going to solve the problems. Indeed, we 
have had legislation on the lawbooks in St. Vincent since 1951, on the matter 
of soil conservation--that's as far as we have been able to get. Because under 
this legislation, if a particular farmer has not got the necessary funds for 
carrying out the necessary soil conservation works, then the Ministry of Agri- 
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culture must provide him with the money on loan over a long-term period. The 
fact is that money is not forthcoming. So then, what this really brings me to 
is the matter that whatever we, as a subculture of intellectuals, may like to 
implement--without the full cooperation of the people at the grassroots, as the 
distinguished delegate from St. Lucia pointed out--is going to be quite inef-
fective. As a matter of fact, we think we're on to a good thing now in that we, 
in the Ministry of Agriculture, have been pressing on with certain issues, mat-
ters like community development, because we do recognize that this whole matter 
of extension agriculture is not really extension agriculture, in truth and in 
fact. It's a matter of rural development, and rural development is not between 
you and me. Rural development has to do with people, real people on the ground. 
And so, whatever measures are to be taken in improving the environment for the 
benefit of the country, we must work along with the people at the village level. 
In other words, we as civil servants have got to become politicians in our own 
right. 
I hope that you get me correctly; I'm not advocating that we throw out the 
chaps who have been elected to office. But we have to become politicians in our 
own right: civil-service politicians who must see the need for communicating 
with people at the village level; getting them to take part in discussions; get-
ting them to understand what is involved; and getting them to help to make the 
decisions relevant to the situation. I'm afraid that this has been largely re-
sponsible for the failure of governments getting any of these helpful measures 
across in that we've been trying to use the big stick, trying to tell people 
what they have to do, what is best for them; rather, I think, we have to take 
the approach where we try to discuss issues with people, try to reason things 
with them so that they can better understand what is involved, and what is really 
in their interests, and the interests of their children. 
So I'd like to suggest to this meeting that we bureaucrats come down from 
our high horses, and try to take a more rational approach at solving these prob-
lems. I'm not saying that we don't need these authorities; certainly you must 
have your planning boards, you must have your environmental control quality 
authorities. You must have them. But for heaven's sake, let us be rational about 
it! It doesn't matter what law you have saying that you should not cultivate 
slopes of over 20° or 25°; you cannot stop this because that farmer over there 
cannot understand what you're talking about, unless you can give him some reason-
able alternative, because, after all, he does have to exist. So I'd like to 
suggest that we try to look at these alternative approaches, and possibly, my 
dear friend, the delegate from St. Lucia, who is very much interested in this 
area, can give this some certain amount of thought. Because I do think very, 
very strongly that there is much to come from this sort of approach. 
On the matter of damage to our shorelines--this is something that is ramp-
ant, this is something that is giving us a lot of problems at home. We've been 
mining sand, extracting sand from the beaches for the building of houses, for 
road maintenance and this sort of thing; and though we have restricitons, nobody 
really bothers about them. There again, I think, this comes from the fact that 
people do not fully appreciate what we've been talking about. And this is quite 
relevant to our present situation. Even though Hurricane David passed several 
miles away from us, you'd be amazed to know that our northeastern coast was so 
badly bashed that a number of houses will now have to be removed, where people 
thought they were relatively safe. And that is a result of indiscriminately 
removing sand from the seashore--sand, gravel, large boulders, and whatnot for 
road building, for housing construction, and this sort of thing. 
So I'd like to sum up in saying that any approach that is to be taken in 
solving these problems cannot for one moment ignore the matter of the integrated 
approach, and making solid use of the grassroots people--the people who really 
matter in the long run. 
Now Mr. Chairman, there is one other point that my colleague, Mr. Karl John, 
the Director of Physical Planning, who had to leave the meeting this morning, has 
asked me to stress: it's a matter of training at both the professional and the 
subprofessional levels in physical planning. 
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We think not only that we should train people at the professional level 
but also at the subprofessional level; we think of this as quite important be-
cause it is quite possible if we concentrate too heavily on the professional 
level, we may be overtraining and not have better middle management personnel 
who must be there for executing the programs that are vital to any form of en-
vironmental quality control. 
I must also support the other delegates from the other territories who make 
the point of this matter of this cadre of top-notch technicians. Let us fully 
appreciate that in the small territories, we have not the necessary manpower, 
we have not got the finances, to have full-fledged, top-notch personnel in all 
the various disciplines that go along with environmental control. As a matter 
of fact, I think we've all seen quite clearly, or most of us have seen quite 
clearly, that this system that we are recommending, that is nothing new. It 
already operates in CARDI, where you have a central core of professionals, and 
their services are shared amongst the other territories; I do commend this ap-
proach to this meeting. 
During the coffee break, I had a brief moment to look at those plans across 
there, and I must certainly commend Mr. (Allen) Putney for the work that he 
has put into his paper; and for his presentation, and for the work that has been 
done by the CCA. Also, belatedly, I must commend Mr. Jackson for his presenta-
tion because so much of what he says is really relevant to the situation in all 
of the LDCs; I think that we must certainly take up his challenge and pay a 
great deal of attention to all that he had to say to us. 
GRENADA 
Anthony Boatswain - Economist in the Planning, Development and Training 
Unit of the Ministry of Finance, Trade, Industry and Planning 
I am charged with the responsibility for the analysis of all industrial, 
agro-industrial, and tourism-related projects undertaken by the government. 
Before I go on, a word or two about the Planning Division in Grenada: the 
Planning Division is the point of contact with the outside world for all forms 
of technical and economic assistance. It's also the body that handles private 
foreign investment in Grenada, as well as the coordinating and monitoring body 
for all public sector investment projects. 
There are six units within the Division--there is the social and economic 
research unit, statistical documentation unit, external cooperation unit, proj-
ect monitoring unit, manpower planning unit, and administrative unit. Prior 
to the revolution, the Planning Division was under the Prime Minister's Ministry. 
With the change, it was decided to move the planning unit over to the Ministry 
of Finance. One of the reasons given is that it would allow technicians to 
display their skills. 
As the Chairman said, we underwent a revolution; I do not wish to comment 
on that aspect. What I would like to say at this point is that the Government 
of Grenada has established clear priorities, and among its priorities are con-
cern for low-income housing and for structural development including feeder 
roads, electricity, research, health facilities, and agricultural development 
both for export and local consumption. 
On the regional level, we believe in integration and cooperating with our 
sister islands for the mutual benefit of all. On the international scene, we 
are willing to cooperate with any government as long as they show basic consider-
ation for human rights and as well, mutual respect for independence and sover-
eignty and noninterference in internal affairs. 
At this point, Mr. Chairman, I would like to make two brief suggestions, 
which apply to the region as a whole; and I would ask my colleagues to present 
specific problems relating to Grenada. In previous sessions, a number of 
problems facing the smaller Caribbean territories were identified, and an equal 
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number of solutions were recommended. What is lacking, however, was a general 
framework within which these recommendations could be implemented, taking into 
consideration the cost element involved. 
My first proposal, therefore, is for the establishment of such a framework. 
I suggest that the sponsors of this Conference get donors, donor countries, 
organizations, to assist the smaller Caribbean territories in the establishment 
of what I choose to call an Environmental Management Advisory Council--you can 
call it whatever name. The reason for establishing such a Council I believe, 
is that it will avoid the possibility of having each island scrambling separately 
with potential donor countries and organizations for assistance. This Council 
will serve as an umbrella organization within which will be housed pools of 
experts in the various areas of environmental management and the proper use of 
natural resources. These experts should be readily available to the various 
member territories and should be mainly nationals from the member territories. 
Among the various functions which I envisage for these experts, the following 
should be included: (1) provide training for nationals of member territories in 
areas of environmental management and the proper use of natural resources, (2) 
assist member governments in identification, formulation, and implementation of 
environment-related projects, and (3) secure funding from external agencies for 
these projects as a result of their recommendations to the Council. 
The Council itself would have as its primary functions: (a) research and 
development in areas of natural resource use and environmental management in 
the region, that is, the smaller territories, (b) the establishment of a proper 
information network linking the various member territories, and (c) the coordi-
nation of the activities of pools of experts. It is suggested that in its in-
ception stage, this Council will be under the direct supervision of the CEP. 
In the smaller Caribbean territories, the majority of people are still 
denied basic human needs, that is proper nutrition, adequate housing facilities, 
etc. The denial of these basic human needs has resulted in outright abuse and 
overexploitation of natural resources with adverse consequences on the environ-
ment. My second suggestion, therefore, is one that calls for the urgent estab-
lishment of a Basic Human Needs Fund for the smaller territories. The estab-
lishment of such a Fund, I believe, will go a very long way in alleviating the 
socio-economic pressures now facing these territories. I will now ask my 
colleagues to present some of the problems on the national level. 
Ron Smith - Engineering Adviser in the Ministry of Communications and Works, 
Civil Engineer 
There are a number of problems, some of which have already been identified. 
However, I would like to touch on one or two of these, for example, coastal 
erosion. We have already put down a need for assistance in coastal-zone manage-
ment. However, I'd like to identify an aspect of this which I think we haven't 
really emphasized. A great deal of our problems of coastal erosion is occasioned 
by the need to win sand for building construction purposes. Some years ago, a 
study on coastal erosion in the smaller territories was done by Dr. Compter Dean. 
However, it seems to me that rather specifically, some identification of alter-
native sources of material, sources alternative to beach sand for use in construc-
tion, is necessary and desirable. And I think this should be identified as one 
of the specific goals of our studies on coastal erosion problems. 
A second one, which has been touched a great deal, has been the question of 
solid waste disposal--and here I may be treading somewhat on the ground, the 
preserve of my friend Raymond Noel. However, in most of the small territories, 
flat land is at a premium. It's usually pretty fully utilized for agriculture, 
housing, and recreation. The solution, which we are forced most times to adopt 
with respect to finding sites for solid waste disposal, is to make use of wet-
lands, mangrove swamps, etc. I think we're all aware that there is a danger in 
this, and it seems to me that there would be some desirability in having a study 
of all the alternatives so that we could determine whether or not perhaps whether 
this is the least damaging of them all, or if there is an alternative that can 
be economically considered. 
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I would mention just in passing that with respect to some of the en-
dangered fish species, there has been some research going on in Grenada, in-
cluding work on lobster, conch, and certain species of turtles. There is a 
small group with which I have worked on a sort of a hobby basis, who are in 
fact establishing a small mariculture development on a community basis involv-
ing the fishermen and the people who will benefit from this. We hope that this 
will be an educational as well as a tourism exercise in that tourists and resi-
dents of the island could come in and see these species in their natural habi- 
tats, etc. 
In our infrastructure activities in Grenada, we are about to embark on fur-
ther studies relating to airport development. I think this is a problem that may 
be common throughout the territory as well, and there may be some desirability, 
when we are thinking of environmental management, in being able to incorporate 
some comments on the ecological effects of airport construction, which again is 
generally in the beach, or the coastal-zone area, mangrove swamp area, etc. 
John Paul Fletcher - Engineer in the Ministry of Communications and Works 
My main problem here is that for two days we have been speaking about the 
need for different projects, different controls, etc. And we haven't mentioned 
the cost of maintaining these projects. And this cost of maintenance is very 
important. For example, Ivor (Jackson) stated in his paper that Grenada dumps 
its sewage into the harbor. Now that is not correct. The outfall was built 
just prior to the Second World War; and it was properly designed engineering-
wise, and the outfall was a mile-long out into currents that would take the raw 
sewage out in the sea. Well, due to nonmaintenance, or the inability of the 
local government to maintain the structure, it broke right after the Hospital 
Point. And I think in all projects being put up or being asked for, technical 
assistance from outside, the cost of maintaining these projects should be in-
cluded. It's no use building roads if you can't maintain them. 
The following is a transcript of the interventions made by Conference 
observers: 
Isabel Bacalao - Observer from Venezuela 
I am very sorry that my colleague from the Ministry of Environment and Na-
tural Renewable Resources is not here. You will have to forgive an interloper 
because I really belong to the Ministry of Foreign Affairs. By training, I am 
a lawyer, and quite frankly I specialize in drainage basins and in the law of 
the sea and outer space. So it's really a pity I cannot speak very much about 
our environmental problems. 
But there are some things that I can say, maybe from my past diplomatic 
experience: countries big or small have several problems in common; only the 
local aspects of them will vary. If you take into account that Venezuela is a 
Caribbean country with a lot of small islands that belong to our territory that 
have similar problems to your own countries; that we are a Third World country 
with problems of a lack of trained manpower. We are very much aware of the 
problems of importing technology. We are in great need to develop in spite of 
our great oil wealth. We are a mining country basically, but we are very aware 
of the fragile and important interrelation between man and natural resources. 
So we have placed a great emphasis on that for our development. If we can 
manage our resources in the proper way, we will be able to develop faster and 
better. If not, the bills for cleaning up and solving sometimes irreversible 
problems are just more than we want to think about, no matter how rich we are. 
We are aware that we have problems to solve, basic needs, and we have little 
time. All those problems we share with you; and because of that, we know that 
sharing information, using the experience of other countries, and then adapting 
them to your own specific needs is very important. And we were sent here to 
learn your specific problems so that we can direct in a better way our already 
existing programs of cooperation, and future programs of cooperation that could 
be shared among all the Caribbean nations; to offer you our own experience, just 
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the same way that we are willing to take into account the experience of other 
countries. And we must take into account that we all want to develop, that we 
all have to keep our environment in a healthful shape, that environmental prob-
lems are very costly, and that it is easier to prevent than to repair. And that 
we all need to share money, knowledge, and experience. 
Pedro A. Gelabert - Observer from Puerto Rico 
Our main problem in Puerto Rico has been catching up with development and 
educating our people. I could probably talk for hours about that but the mes-
sage I want to bring is that we cannot help you in financing a program; we have 
our own financial problems. But we can assist you with technical aids and 
training. I cannot commit the Puerto Rican Government but I certainly can 
commit my agency. And probably the University of Puerto Rico, which is rep-
resented here by Dr. Fuat Andic of the Economics Department, Dr. M5.ximo Cerame-
Vivas of the Marine Sciences Department, and Dr. Modesto Iriate of the Energy 
and Environment Studies Center. We are at your service, government to govern-
ment. 
BOOTHE: Let me say that I do not believe that we have come up with al-
ternative strategies but I do believe that we have come up with possibilities 
and elements around which it should be possible to seriously advance toward 
alternative strategies appropriate to the needs of the region, and which will 
facilitate economic growth compatible with environmental management. I believe 
that we have also come up, as was the intention in this session, with a plat-
form for the discussions in Session V tomorrow. I believe the bridge has been 
established between the early sessions and the sessions to come. 
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Attachment 
LIST OF PROJECTS AND 
AREAS OF INTEREST AND CONCERN 
Projects  
• Soil conservation 
• Nature reserve 
• Turtle protection 
• Mariculture 
• Wildlife protection 
• Workshops: short-run, long-run 
• Long-term training programs 
• Development of environmental management plan 
• Oil spill contingency plan 
• Socio-economic impact of oil reserves on small states 
Needs  
• Research on physical environment 
• Talent pool for sharing experience (regional) 
• Follow-up on Ivor Jackson's paper 
• Environmental control and management 
• Need for environmental health managers 
• Assistance in coastal-zone management 
• Mangrove development 
• Training of locals 
• Information retrieval 
• Mariculture development and management 
• Research on social factors effecting environment 
• Training in projects appraisal 
• Compilation of socio-economic/environmental data 
• "Closing" the gap between technicians and policy-makers 
• Reforestation (reafforestation) 
• Development of decisionmaking at the "grassroots" level 
• Implementation of policies for all strata of society 
• Development of environment awareness 
• Involvement of TOTAL society in policy formulation and implementation 
• Environmental Management Advisory Council 
• Environmental management and control should include costs 
• Need for sharing information and experience in the region 
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STATEMENT BY TREVOR GORDON-SOMERS 
I would like to mention briefly the World Conference, "Technical Cooperation 
Among Developing Countries," which took place in Buenos Aires in August-Septem-
ber, 1978. I believe some of you at this table attended that Conference, or 
are familiar with it. It was the first Conference of its type sponsored by the 
United Nations, and had high-level participation of governments and international 
organizations. Out of that Conference came a plan of action. It is detailed, 
has been widely circulated, and gives the governments the firm charge to take 
certain action before the next scheduled meeting. In reading some of the papers 
that have been delivered here--Dr. Demas' paper, Dr. Blackman's paper, others--
I was struck by the emphasis placed on the need for us in the Caribbean to look 
inward, to recognize that there are resources that we have within the Caribbean 
that must first of all be developed, identified, and then put to good use before 
we seek solutions externally. 
One of the major recommendations in the plan of action formulated in Buenos 
Aires was to encourage and develop institutional growth, national institutions; 
to recognize that where these institutions exist that we should develop work 
programs among them so that there is a transfer of knowledge, of experience 
based on experimentation; that there be transfer of technology between institu-
tions in developing countries, and between individuals who are involved in re-
search on differing projects within the developing countries in order to en-
courage what we call the "south-south" dialogue. This activity, of course, re-
quires that greater emphasis be given to our subregional and regional institu-
tions, and to recognize that the expertise that exists in these regions must be 
put to good use. This approach assumes that in our negotiations and discussions 
with financial institutions, international organizations, there can be common 
understanding and a common front, which implies a certain strength, which we 
are sure to dissipate if we continue to work on an individual nation-unit basis. 
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OPPORTUNITIES FOR TECHNICAL COOPERATION FOR THE LESSER ANTILLES 
WITH RESPECT TO DEVELOPMENT OF ALTERNATE SOURCES OF ENERGY 
Dr. Juan A. Bonnet, Jr!' 
Abstract.--A brief background of the Lesser Antilles, in-
cluding history, cultural, and linguistic diversity is given 
along with a discussion of their dependence upon imported petro-
leum and tremendous economic restraints. The hope for solving 
their energy problems rests on utilization of their common geo-
graphical and ecological situations. Extensive natural energy 
resources exist in the area in the form of solar radiation, 
ocean currents, and thermoclines, wind, geothermal formations, 
and even hurricanes. These energies must be redirected to meet 
human needs. A discussion of different energy efforts presently 
ongoing in the region precedes a detailed account of new oppor-
tunities for technical cooperation. It is recognized that co-
operation has to be based on well-identified common interest 
areas, with the promise of recognizable results and a large 
active role for each island. Different approaches to meet these 
objectives are suggested.  
INTRODUCTION 
In order to understand the energy op-
tions available to the Caribbean Community, 
we must first understand some of its charac-
teristics. During the recent conference on 
Caribbean Trade, Investment, and Economic 
Development held in Miami, USA, the Presi-
dent of Costa Rica, Hon. Daniel Oduber-
Quiros, stated that the Caribbean Community 
includes all the West Indies, Central Amer-
ica, and Caribbean Coast of South America 
(Oduber-Quiros, 1978). In other words, all 
lands in contact with the 1,049,500 sq. mi. 
suboceanic basin known as the Caribbean Sea. 
Fortunately, this paper deals only with the 
Lesser Antilles or Caribbee Islands. The 
latter name was derived from the Indians, 
called Caribs, who originally territorialized 
the islands from AD 1000-1500. The Caribs 
were fierce fighters and consequently their 
territory was not conquered until the mid-
17th century. From then on the islands be-
came pawns in the struggles among the French, 
English, Dutch, Spanish, and Danes. It is 
significant that every major European war in 
the 18th century was reflected in heavy 
fighting in the Caribbean and every peace 
treaty included the transfer of West Indian 
* Di•rector, Center for Energy and Environ-
ment Research, University of Puerto Rico. 
Islands. These historical events have cre-
ated a diversity of cultures, traditions, 
languages and loyalties which have for many 
years prevented effective direct communica-
tion and cooperation among the islands, a 
situation which continues even now after 
many of the islands have obtained self-gov-
ernment. However, as reported in Puerto 
Rico and the Sea (Commonwealth of Puerto 
Rico, 1979): "The Caribbean Sea should be re-
garded as a possession common to all of the 
countries of the area." 
There is a strong historical tendency to 
look toward the mother country for guidance, 
and of course, technology transfer. However, 
islands are not chips off a mainland block 
but unique entities with their own priorities. 
Stated in other terms: "Ocean islands are not 
mainlands in miniature any more than a cat is 
a miniature tiger." (Beller, 1973) For ex-
ample, the electric utilities rely on foreign 
technology for their systems. The French 
islands have French equipment and former 
British colonies have equipment from Britain 
or other Commonwealth countries, etc. Con-
sequently, one finds a mixture of 120 volts, 
220 volts, 50-cycle and 60-cycle systems 
throughout the region. In short, the region 
utilizes not what it really needs, but what 
it inherited, and unfortunately all the 
islands, with the exception of Trinidad and 
Tobago, and partly Barbados (about 30 percent 
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self-sufficient in petroleum) depend almost 
exclusively on foreign petroleum. This has 
had a tremendous effect on the balance of 
payments, employment, and development plans 
of the islands. 
PRESENT ENERGY OVERVIEW 
It was reported at the First Caribbean 
Conference on Energy for Development held 
in San Juan, Puerto Rico, that energy demand 
in the Caribbean from 1950 to 1965 grew at an 
annual rate of 8.6 percent, compared with 
3 percent for the United States. The 1965 
to 1980 rate of increase is expected to be 
8.4 percent. With imported petroleum fuel 
bills equal to 15 to 20 percent of GNP in 
some countries, some analysts have privately 
predicted that a few islands may soon have 
critical energy-related international mone-
tary problems. The 1973 oil price rise and 
subsequent increases affected the region 
badly (see fig. 1). As an example, the new 
prices (June 1979) will probably raise the 
fuel bills of most consumers an average of 
about 16 percent a year, which carries the 
aggregate price rise to more than 50 percent 
so far this year. (New York Times, 1979) 
In the Caribbean, a large amount of im-
ported petroleum is utilized by the utility 
companies (see Table 1 on page 132) which 
have peak capacities that range from less 
than 10 megawatts to several hundred mega-
watts. At present, as reported by Donovan, 
Hamester and Rattien, Inc. (Donovan, et al., 
1979), no utility company in the Lesser An-
tilles has an alternative energy program 
which involves solar energy. At present, 
alternative energy programs are only at the 
academic or science council level. 
The commercial sector's demand for elec-
tric energy in the smaller islands--which are 
frequently dominated by the hotel industry--
accounts for as much as 60 percent of all 
electrical energy consumed. Residential elec-
tric energy consumption accounts for an ad-
ditional 20 percent. Unless new energy al-
ternatives are sought and developed, petro-
leum-based fuels will continue to be the main 
energy source for electricity and transpor-
tation. This situation could badly affect 
the tourist industry. The energy crisis is 
taking away people's flexibility and mobility. 
As the Energy User News mentions (Energy 
User News, 1978), there is "No Honeymoon in 
the Caribbean as Energy Costs Soar," and it 
shows as an example, that already last year 
the cost of generation of electricity on St. 
Lucia reached 9.5 cents per kwh. 
In order to gain time, energy conserva-
tion measures must be taken immediately by 
the energy users and producers. However, the 
The Price of OPEC 011 1 
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Figure  1 
ethics of emphasizing energy conservation 
versus energy alternatives for Third World 
countries was amply discussed during the 
Tenth World Energy Conference (1977). Many 
Third World representatives stated that if 
a country does not have energy to develop it-
self it cannot conserve. The general feeling 
was that Third World countries must emphasize 
the development of energy alternatives suit-
able to their needs. 
ENERGY CHOICES 
Geology and Seismology 
To solve the energy problems in the 
Lesser Antilles we must recognize that there 
are large amounts of natural energy in the 
area. There seems to be only one factor 
which gives hope for establishing a construc-
tive and common basis to solve the energy 
dilemma of the Lesser Antilles: their common 
geographical and ecological situation inher-
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a Caribbean Plate (Western Geophysical, Inc., 
1974), occupying most of the Venezuela and 
Colombia basins, moving east relative to 
both the North American Plate on its northern 
edge, and the South American Plate on the 
south (see fig. 2). Recent volcanism and the 
smooth arcuate pattern of the islands, as 
well as historic earthquake patterns, prove 
that the Lesser Antilles is a true modern 
island arc. Also the northern Lesser An-
tilles is separated into an inner and outer 
arc--the Leeward and Windward Islands--with 
the northernmost islands mostly underlaid by 
a carbonate terrace. 
Actually the entire Caribbean area ap-
pears to have been extensively intruded by 
large bodies of basaltic magna which devel-
oped deep within the mantle of the Earth and 
moved upward. Active volcanism around the 
margins of the sea and constant seismic dis-
turbance represent continuous re-adjustments 
of the crust. Regions of geothermal reser-
voirs are generally localized along the mar-
gins of major crustal plates and the Lesser 
Antilles is recognized as one of these zones 
(Muffler and White, 1972). (See fig. 2.) A 
tremendous waste of energy in these areas is 
from volcanic eruptions, with large amounts 
of hot (700°C to 1300°C) magna being extruded 
through the crust from the mantle. 
Volcanos exist in the French Lesser An-
tilles. Martinique has the presently inactive 
volcano Mont Pelee, and in Guadeloupe a vein 
of steam connecting with La Souffriere vol-
cano has been tapped by drilling at Bouillante 
off the west coast (West Indies and Caribbean 
Year Book, 1978). This has been capped, and 
as pressure is considered to be sufficient 
to operate a geothermal electricity generating 
station, the necessary plant and equipment 
have been ordered. 
Ocean Thermal Energy Conversion 
Tidal movements in the Caribbean Sea are 
small, partly because of the enclosed nature 
of the region. The tides range up to 2 feet 
but average only 1 foot. 
Surface ocean currents pass strongly 
through the Caribbean Sea from the Atlantic 
and continue with increasing speed through 
the Yucatan channel. The main current flows 
at an average velocity of about 1 mile per 
hour. Also, temperature gradients between 
the ocean surface and 1,000-meter depths are 
more than 40°F (22°C). Great sources of un-
tapped energy exist in these currents and 
temperature gradients. The maximum depth of 
the Caribbean Sea, south of Puerto Rico, is 
6,150 meters, about 160 km. offshore in the 
Muertos Trough. However, at 2 km. southeast 
of Puerto Rico, depths of 1,000 meters are 
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already encountered. Consequently, Puerto 
Rico is actively working on the development 
of Ocean Thermal Energy Conversion (OTEC). 
Wind Energy 
The northeast trade winds prevail over 
the Caribbean Sea. The winds blow consist-
ently from the east or northeast more than 
70 percent of the time at mean velocities of 
about 10 miles per hour. Because of this 
favorable condition, a 200-kilowatt wind 
power generator has been installed by the 
U.S. Department of Energy on Culebra Island 
and this energy resource is being evaluated. 
Solar Radiation 
The solar radiation in the Caribbean 
region is on the order of 2,000 kwh/meter2  
per year. Average air temperature varies 
from about 78°F in February to 83°F in Sep-
tember. Sunlight and mild temperatures are 
two valuable assets of the tourist industry 
and the first is also a great diffuse energy 
resource. As an example, Barbados received 
in solar energy, 426 times the amount of com-
mercial energy consumed in 1977 (Cox, 1978). 
However, the Caribbean region is generally 
visited yearly by hurricanes from August to 
October which results in lower solar radia-
tion during these periods. 
Oil and Other Aspects 
The Caribbean region faces some very 




Trinidad and Tobago 
U.S. Virgin Islands 
Bahamas 
Panama 
Lagoven/Exxon (at Amuay) 
Maraven/Shell (at Cardon) 
Exxon (at Aruba) 
Royal Dutch Shell (at Curacao) 
Texaco (at Point-a-Pierre) 
Trintoc/Shell (at Point Fortin) 
Amerada Hess Corp. (at St. Croix) 
New England Petroleum Co. 
Standard Oil of California 










Table 2.--Petroleum Refining Capacity in the Caribbean (Oil and Gas Journal, 1976) 
Country 
	
Exported Refinery Operated by 
	
Capacity (000 b/d) 
Puerto Rico 	 CORCO (at Guayanilla) 
	
161 
Sun Oil Co. (at Yabucoa) 
	
88 
Caribbean Gulf (at Catano) 40 
TOTAL 	  3,864 
mal, wind, ocean currents, and gradients. 
In some offshore areas, hydrocarbons are 
also present. A few decades from now we 
may also tap the energy of volcanoes and 
tropical storms. 
A geopolitical circumstance now widely 
known is that, historically, close to two-
thirds of all U.S. oil imports--crude as 
well as products--has been moved there by 
way of installations established in the Car-
ibbean area (Governor, Netherlands Antilles, 
1978). (See Table 2.) However, the recent 
U.S. policy of decreasing oil dependency 
could mean fundamental re-adjustment or an 
eclipse for the Caribbean refining industry. 
On the other hand, with little capital, few 
trained technicians, scanty infrastructure, 
inadequate reserves of conventional fuels 
(with the exception of Trinidad and Tobago), 
and small land masses with generally rapidly 
growing populations, there is little margin 
for error. Small is beautiful, but very 
expensive. 
As mentioned by Eugene C. Crommett (Crom-
mett, 1975) the resources of the ocean islands 
are not only vulnerable, but they are very 
limited. Due to their isolation and small 
size, islands can be classified as one of 
two types, those which depend upon agricul-
ture and fishing, and those which depend  
upon commerce and industry. The former is 
usually poorer economically, and, with the 
exception of Trinidad and Tobago, all the 
Lesser Antilles are of that category. How 
then, can we work together to help solve the 
energy dependence common to all? 
ENERGY EFFORTS UNDERWAY 
Efforts are already underway to analyze 
collectively the Caribbean energy situations. 
Unfortunately, in the Caribbean region, very 
little energy data is presently available. 
Various conferences have been held. At the 
Project Group Meeting on Alternative Energy 
Resources, September 18-22, 1977, Barbados 
was one of the few who indicated efforts made 
in this areas. 
The objectives of the Barbados meeting 
were to review the present state of activi-
ties of alternative energy resources and to 
assess small-scale energy needs in the region; 
to identify specific projects for collabora-
tion; and to draft joint project proposals 
for such collaboration. As a result of the 
meeting, specific projects were identified 
in areas such as: Biogas, Bagasse, Data Ac-
quisition, Solar Systems, Wind Systems, Inte-
grated Energy System, Biomass, Conservation, 
Wave Energy Resources, and Electric Vehicle 
Development. 
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Also, a Steering Committee was formed 
under the direction of the Caribbean Common-
wealth Council (Commonwealth Science Coun-
cil, 1977) to promote and pursue the imple-
mentation of these proposals. It is appar-
ent that during this meeting, wide attention 
was given to the National Academy of Sciences 
publication, "Energy for Rural Development," 
(National Academy of Sciences, 1976) recom-
mendations on energy alternatives. The NAS 
report concluded that: 
1. A variety of energy resources and 
technologies are indeed available 
as alternatives to conventional 
power systems. 
2. With the exception of a few devices, 
there are no cheap alternative 
technologies of significance for 
either industrialized or developing 
nations, and there probably will 
not be any in the near future. 
3. It is not enough that an energy 
resource be available; the tech-
nology to put it to use must also 
be present. 
The following activities were proposed 
by the National Science Foundation as steps 
toward a solution of the energy problem: 
1. Organization of workshops to eval-
uate the potential role of decen-
tralized power systems for rural 
areas in developing countries. 
2. Organization of a pilot energy-
oriented development program to 
assist rural areas in acquiring 
the needed energy technology and 
the means to exploit it usefully. 
3. Establishment of regional institutes 
for research and development of 
technologies for exploitation of 
renewable energy resources. 
The workshops continued with the First 
Caribbean Conference on Energy for Develop-
ment held April 3-6, 1978 in San Juan, Puerto 
Rico. This conference was of a wider scope 
and included on its agenda energy supply and 
demand, conservation, energy in key economic 
sectors, and the economic and financial possi-
bilities and constraints. The conference was 
attended by more than 300 persons from 26 
countries, and 7 international organizations. 
The meeting succeeded beyond expectations by 
instilling a new awareness of common as well 
as unique energy problems facing the coun-
tries and territories in the region. The 
discussions at the conference pointed out that 
the Caribbean islands should not have great  
hopes for oil exploration to provide an an-
swer to their energy supply problems and 
should look toward other energy alternatives. 
ilany conference participants expressed in-
tense interest in the use of sugar cane for 
alcohol and biomass production. 
Following this conference, other smaller 
conferences have been held such as the 
Caribbean Consultation on Energy and Agri-
culture, November 29 to December 1, 1978 in 
the Dominican Republic; Energy Self-Suffi-
ciency and the Virgin Islands (Caribbean 
Res. Inst., 1978), December 8, 1978; Work-
shop on Energy Accounting for the Caribbean 
Subregion (Commonwealth Science Council, et 
al., 1979), May 14-18, 1979 in San Juan, 
Puerto Rico; Alternative Energy Workshop 
(U.S. Agency for International Development, 
1979), May 24-25, 1979 in Barbados. Similar 
workshops have also been held in other areas 
of the world; for example, the National 
Academy of Sciences held a joint workshop 
with the Government of Tanzania in August 
1977 (Brown and Howe, 1978). 
Digressing momentarily from the topic, 
a short review of the history and present 
programs of the Center for Energy and Envi-
ronment Research (CEER) may be pertinent at 
this time. CEER was initiated in July 1976 
at the University of Puerto Rico under the 
auspices of the U.S. Department of Energy. 
With an annual budget of over $3.5 million 
and some 200 employees, it is the largest 
R&D organization working in energy-related 
matters in the Caribbean area. 
The Center has active programs (CEER 
Annual Report, 1978) in solar data collec-
tion and analysis, solar water heaters, solar 
parabolic compounded collectors for indus-
trial process heat and solar air cooling. 
Other programs are involved with biomass, 
sugar cane and other grasses, forestry, bio-
conversion, methane, alcohol, pyrolysis, 
desulfurization of heavy crude oils and 
terrestrial, marine and human ecology. CEER 
is also establishing an Energy Field Station 
to develop appropriate technology devices. 
One of the main goals of CEER is to develop 
indigenous energy resources for the Caribbean 
region which are compatible with the fragile 
tropical environment. These goals are 
shared with other Caribbean institutions. 
The University of the West Indies, the 
only transnational university in the world, 
has been working for some years on solar re-
search including insolation and wind energy 
mapping, solar agriculture, and waste conver-
sion pyrolysis (Lalor, 1977). Another ap-
propriate technology and development center 
is Las Gaviotas (Rensberger, 1979) in the 
Llanos region of Colombia. They have built 
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an inexpensive windmill, solar heaters, and 
a small steam-powered turbine. Also, Sun 
World (Gardner, 1979) recently discussed a 
solar-cooled building in Barbados which was 
sponsored by the Commonwealth Science Coun-
cil. 
As Mr. Rensberger (Rensberger, 1979) 
mentions, "There is an extraordinary new 
breed of inventors, scientists, and engineers 
beginning to emerge in the Third World." A 
wiser alternative to importing technology, 
many leaders now believe, is encouraging 
simpler, smaller scale technologies designed 
locally and applied broadly. This approach 
not only meets a country's grassroots needs 
but also builds pride in achievement and 
self-reliance which is too often disastrously 
sapped by imported technology and technicians. 
In this movement, the Caribbean univer-
sities must adopt the leadership role in re-
search and development for their own national 
needs. 
OPPORTUNITIES FOR TECHNICAL COOPERATION 
From what has already been said, it can 
be concluded that the willingness, and the 
atmosphere for developing energy alternatives 
following the Schumacher, "Small Is Beauti-
ful" (Schumacher, 1973), and Lovins, "Soft 
Energy Path" (Lovins, 1978) approach in the 
Caribbean region, is ideal. It will be rela-
tively easy to convert one of the Lesser 
Antilles Islands to energy self-sufficiency 
if appropriate programs and resources are 
developed. As an example, the State of 
California is planning to be self-sufficient 
in energy by the year 2025 and they produce, 
at the moment, about 3,500 times the elec-
tricity that is produced in the Virgin Islands. 
The Virgin Islands last year produced 
about 460 million kwh of electricity. The 
Island of Culebra with a 200 kwe wind tur-
bine generator is already energy self-suf-
ficient, but only on Sundays. On weekdays, 
the wind turbine only provides about 20 per-
cent of Culebra's needs. Consequently, the 
Lesser Antilles are ideal areas to test the 
concepts of small is beautiful, energy soft 
paths, and self-sufficiency because of their 
limited geographical areas; ample solar, 
wind, and ocean energy resources; and higher 
cost of energy which makes almost any of 
these alternatives economically competitive. 
As Denis Hayes (Hayes, 1977) also notes, 
the Third World can take the shortest path 
out of the fossil fuels cul-de-sac. While 
the industrial world has heavy investment in 
fossil technologies, which are hard to get 
rid of, they have no solar-powered societies 
to emulate. The approach to actually imple- 
ment these energy self-sufficiency concepts 
for the Lesser Antilles will depend heavily 
on the priority and effort that each island 
is prepared to assign to this goal. It is 
indispensable to assure that whatever tech-
nology is selected meets the local needs. 
However, none of the islands can do it alone. 
Help is needed from the international com-
munity. 
During the First Caribbean Conference 
on Energy and Development at San Juan, Dr. 
David L. Morrison mentioned that there are 
usually four factors involved in technology 
transfer: (1) a local industry, (2) a local 
technical institute, (3) an external tech-
nical institute, and (4) external technology 
sources. 
He then recommended a six-part method-
ology for technology transfer which has been 
used successfully and might be applied to 
the Caribbean: 
1. The local technical institute 
identifies the needs of the island. 
2. The external technical institute 
searches for relevant technologies. 
3. The local technical institute 
chooses the technologies. 
4. The external institute arranges 
an indepth transfer between the 
external technology sources and 
the local industry. 
5. The local institute demonstrates 
the technology. 
6. The local industry manufactures and 
promotes use of the end product. 
However, as Colin Norman (Norman, 1978) 
points out, if technological development is 
to be more compatible with human needs, and 
more in harmony with the Earth's resources, 
four principal points must be recognized. 
First, the unfettered working of the market 
system cannot be relied upon to promote the 
development and adoption of appropriate tech-
nologies, for the simple reason that the poor, 
by definition, are often outside the market 
system. Second, many new technologies are 
inappropriate to the needs of the developing 
countries. Third, the development of new 
technologies requires new arrangements for 
sharing with the Third World. Fourth, it 
must be accepted that technology, by itself, 
cannot solve political and social problems. 
It is very difficult to generalize from 
one society to another. Only by paying care-
ful attention to the impact of new technol- 
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ogies on people, social systems, and the 
natural environment will the picture of an 
appropriate technology for any particular 
situation begin to emerge. 
During the recent AID Alternative En-
ergy Workshop, goals were established to 
promote energy self-sufficiency of the Carib-
bean region by strengthening the capability 
within the region for: 
1. country energy need assessments, 
2. renewable energy resource assess-
ments, and 
3. technical analysis of alternative 
energy applications. 
Toward this purpose, the program will 
provide: 
1. Technical assistance to national 
and regional energy planning 
activities. 
2. Technical and analytical training 
in energy management and energy 
technology development. 
3. Regional communications networks 
to collect and disseminate energy 
information and to establish inter-
national contacts. 
4. Research and field testing of 
renewable energy technologies. 
In order to organize the program, DHR 
was contracted by AID. The DHR study ob-
jectives were to assess current regional 
activites and needs in renewable energy, to 
design and recommend an organizational 
structure for a regional alternative energy 
program, and to recommend activities to be 
performed by the program in policy analysis, 
training, communications and hardware iden-
tification, development, and field testing. 
DHR recommended at the workshop that the 
following organizations take the lead in the 
planning, management, and direction of the 
center: 
1. The Caribbean Development Bank 
(CDB) will serve to provide pro-
gram management, fiscal manage-
ment, and regional coordination. 
2. The CARICOM will serve as the 
policy research and development 
arm. 
3. The Center for Energy and Environ-
ment Research (CEER) of the Univer-
sity of Puerto Rico will provide 
technical assistance for applied 
R&D, proposal evaluation, and 
project monitoring. 
DHR also concluded that there is a great 
deal of interest and a substantial amount of 
activity in the Caribbean and that several 
renewable energy technologies offer long term, 
large-scale petroleum displacement potential. 
DHR also carried out a Caribbean Region 
Solar Cooperation Study (Donovan, et al., 
1979) for the U.S. Department of Energy. 
The DHR study concluded that the DOE-USA 
could best organize its activities to sup-
port solar energy research and development, 
and cooperation in the Caribbean if it can 
first suggest, and then help develop, a 
common program approach for solar energy 
technology evaluation and transfer for all 
the countries ii the Caribbean interested 
in investigating alternative energy paths. 
The operational scheme recommended attempts 
to retain a decentralized approach for in-
dividual countries or territories, yet 
creates a common procedural framework which 
would hopefully facilitate future coopera-
tive efforts. The recommended approach is 
predicated on tle following four steps to 
successfully in:roduce new technologies: 
1. Development of a process to con-
tinualLy monitor alternative en-
ergy technological development 
around the world. 
2. Development of internal process 
that leads to identification of 
the technologies that should be 
investigated for local use. 
3. Development of procedures to eval-
uate and adapt those technologies. 
4. Creation of a technology dissemina-
tion program that includes training 
and education components. 
The U.S. Department of Energy should co-
operate fully in this approach. DHR recom-
mends that DOE should consider assisting an 
existing research institution in the Carib-
bean, such as the Center for Energy and En-
vironment Research (CEER) in Puerto Rico, to 
be a partner in their role. In addition to 
CEER, the University of the West Indies and 
others might become model alternative energy 
technology adaptation experimental stations. 
CONCLUSION 
The Lesser Antilles can cooperate inter-
nally, and with, international agencies in the 
development of indigenous alternative energy 
resources suitable to their needs. That co- 
137 
operation probably will have to be based on 
their well-identified common interest areas, 
have the promise of recognizing priorities 
in the countries, and including a large ac-
tive role to be played by each country. This 
cooperative effort can be at different levels 
including government, universities, centers, 
and/or science institutes, and funding 
agencies. 
As the U.S. Position Paper for the U.N. 
Conference on Science and Technology for 
Development, held last August in Vienna, 
specified fairness is needed along with ac-
tion in the global transfer of science and 
technology. It suggested certain norms 
worth considering. 
First, the transfer must be a coopera-
tive and joint effort of governments and 
the private sector in which development 
priorities of the recipient countries are 
respected and in which private industries 
and organizations enjoy due protection and 
due returns on their investment and inven-
tiveness. 
Second, in order to have an effective 
transfer, the information base in the 
developing countries must be broadened to 
permit them to select what they need from 
the international supermarket of technology. 
They must be able to reject what they do 
not need, to choose among competitive offer-
ings, and to acquire what is most appropriate 
and economical for their development needs. 
Third, the transfer must include an 
increasing shift in research and development 
to the developing countries. Research and 
development that are locally based and 
oriented toward indigenous resources, needs, 
and demands contribute not only to the growth 
of self-reliant capacities but to a widening 
of markets and technological innovations as 
well. 
Fourth, the transfer of technology must 
also occur among the developing countries 
themselves. 
With these premises we should be ready 
to extend our hands on an equal cooperative 
basis. The important aspect is not to react, 
but to act now. 
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STATEMENT BY JAIME HURTUBIA 
My presence here as the Deputy Regional Representative of the United Nations 
Environment Programme (UNEP), Regional Office for Latin America and the Carib-
bean, illustrates our great interest in the outcome of this Conference. UNEP, 
as a coordinating organization within the U.N. system, everyday is giving in-
creasing attention to programs relating alternative patterns of growth to life 
styles; and correspondingly, to the conceptual framework of the interrelation-
ships between environment and development. 
I seems to me that this "Conference on Environmental Management and Economic 
Growth in the Smaller Caribbean Islands" could give us very important suggestions 
for actions by UNEP. We are willing to receive from this meeting concise and 
concrete proposals for such actions. We expect in our coordinating capacities 
within the U.N. system, and using the resources of our environment fund, to act 
on your proposals in the near future. This is our direct statement to this 
meeting. 
We do expect the Conference to clarify their priorities so we may determine 
where we should put our attention in the future. On the activities that we are 
undertaking at the present moment in the Caribbean region, my colleagues will 
give you comprehensive and detailed presentations. 
I would like to stress that what they will present to you during this 
Conference is one of our first attempts to find and define areas of coopera-
tion with Caribbean countries. This is our first step in our very young pro-
gram in the U.N. system. And it would be a great satisfaction for me to collect 
your suggestions and proposals for action. I have instructions from my Execu-
tive Director to say that UNEP will do its best to look for additional help 
from funding agencies and from other specialized agencies of the U.N. system in 
order to implement the suggestions arising from this meeting. In this effort, 
we expect to have a great deal of additional and very important support from 
the UNDP and other specialized agencies. 
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STATEMENT BY ARSENIO RODRIGUEZ 
I understand that you have received in the course of this week a small hand-
out, a brochure, answering the question--What is the Caribbean Environment Proj-
ect (CEP)? Nevertheless, I shall try to identify briefly the major elements of 
this program, and its relationship to this Conference. 
The Caribbean Environment Project, which was requested of the UNEP Govern-
ing Council by governments from this region back in 1976, contemplates the de-
velopment of a plan of action for environmental programs in the region, basically 
trying to identify its environmental needs, and to promote the type of develop-
ment that would minimize the negative side effects of development. It is 
recognized within the context, the conceptual framework of the program, that the 
basic need of the countries of the Caribbean region is to develop in order to 
satisfy the basic aspirations of their people. But within this, the develop-
ment process, there are a series of areas in which, by paying heed to the environ-
mental realities of the region, the type of development that results would be 
suited to ecological realities. Therefore, you would have development without 
major negative impacts, which in the long run would be very expensive and would 
affect the sustainability of the development process itself. 
The approach to develop this CEP plan has been through extensive consulta-
tions with the governments of the region. We also have an Advisory Panel, which 
provides a geographical spread of individuals across the wider Caribbean region, 
which I perhaps should define now. 
It is indeed very wide. It takes in the Gulf of Mexico and the Caribbean 
Sea and the bordering countries. The Advisory Panel has highlighted in both of 
its meetings that small islands should be paid special attention in the develop-
ment of the action plan. Therefore, our interest in participating as cosponsors 
of this Conference is aimed at receiving the input from the delegations of the 
smaller islands and the other participants as to their needs and priorities. 
The plan of action, as I said before, has been sought out basically through ex-
tensive consultations, which up to this point have been individual consultations. 
There is forthcoming, however, a formal consultation with government-nominated 
experts, which meeting is going to be held in Venezuela in January 1980. We 
see your meeting, this meeting being held right now, as an important source of 
identifying the special needs of the islands, which needs the Advisory Panel has 
asked us to determine. 
We hope that out of this Conference we can get enunciated a strong position 
from the islands, which they could then carry to the government-nominated experts' 
meeting in Venezuela. The islanders would identify the concrete proposals that 
should be incorporated in the action plan, and we could move ahead into the next 
phase, which would be implementing these programs through financing, and sources 
of financing, which would be made available from the international system, both 
through multilateral financial agencies and bilateral financing agencies. 
I would like to make one thing clear: the action plan for the Caribbean, the 
Caribbean Environment Project, has as its main objective to identify environmental 
needs and propose specific programs of action to satisfy these needs. We have 
been asked, as part of our consultation process to pay special attention to the 
smaller islands. We have not, of ourselves--we are a very small staff--identified 
any priorities for action because we think these must come from you. We expect 
that the consultations that we've had, in private, with your individual govern-
ments and collectively with delegations present here, will result in a coherent 
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position as to what are the principal needs of the smaller islands that could be 
effectively addressed by this program. 
I want to stress that the most important thing is to identify the mechanisms 
for cooperation and, with respect to the opportunities for financing and tech-
nical aid, how should these be channelized to help you satisfy your identified 
needs and the solution to your identified problems. 
This basically summarizes what the Caribbean Environment Project is, with 
particular reference to the smaller islands; and explains why I have been 
stressing so much the need for you to identify as concretely as possible--your 
priorities, your needs, and the mechanisms that would be satisfactory to you 
to achieve satisfaction of these needs. 
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UNESCO/UNFPA/ISER MAN AND THE BIOSPHERE PROJECT: 
STUDIES ON POPULATION, DEVELOPMENT, AND THE ENVIRONMENT 
IN THE EASTERN CARIBBEAN 
Christine Barrow* 
INTRODUCTION 
This project follows an earlier pilot 
project in the eastern islands of Fiji, con-
ducted in 1974-1976. Its broad purpose--to 
examine the relationships between population, 
development, and the environment in island 
areas--is similar but whereas the Fiji proj-
ect was carried out in a group of sparsely 
peopled islands which form part of the na-
tional periphery of a single archipelagic 
nation, the eastern Caribbean project will be 
conducted in three island countries which 
have been densely occupied for a long period 
of time and have for many years been regarded 
as classic examples of "overpopulation" in 
relation to limited natural resources. 
The three island countries to be studied 
are, however, strongly contrasted in many 
ways. Barbados, the most densely populated 
of the three, is also the most highly urban-
ized and the most developed. Though its 
agricultural economy still depends over-
whelmingly on sugar cultivation, this is of 
declining relative importance in an economy 
which includes also a major tourist industry, 
a significant manufacturing sector, and a 
port of regional significance. All parts of 
the island are closely connected with the 
capital, and with some two-thirds of its 
population living in urban or partly urbanized 
clusters, there are many respects in which 
Barbados can be regarded as a small "city-
state." Within the Caribbean region it is 
classed as a "more-developed country." 
St. Lucia, the second island on which 
work is to be carried out, is larger--about 
equal in area to Singapore--with less than 
half of the population of Barbados, but is 
also far more mountainous. Since the Second 
World War, a former sugar economy has been 
completely replaced by cultivation of bananas 
for export, and together with food crops 
and coconuts, this industry dominates the 
larger part of the island. Even so, there 
is substantial urbanization, and major ef- 
* Research MAB, Eastern Caribbean; Univer- 
sity of the West Indies, Bridgetown, Barbados. 
forts to diversify the economy have been 
made in recent years with the establishment 
of significant tourist and manufacturing 
industries. Transformation of the environ-
ment is rapid, and whereas the Barbados 
environment may be regarded as "managed," 
that of St. Lucia is in a highly dynamic 
condition. 
Planned work on St. Kitts/Nevis/Anguilla  
depends on the availability of funds, for 
costs have risen steeply since the project 
budget was drawn up. Work in this smaller 
island country would concentrate on Nevis, 
a relatively dry volcanic island in which 
sugar production has declined to a minor 
role and a large part of the island is now 
grazed by livestock. Tourism is expanding, 
but remains on a small scale, and a principal 
role of the island is the supply of food 
to more highly urbanized St. Kitts. The 
land-population ratio is lower than on the 
two other islands for study. 
CORE ACTIVITIES OF THE PROJECT 
With three island countries so different 
in economy, environment, and population, it 
is evident that the research tasks carried 
out will differ greatly from one country to 
another. Population trends are sharply con-
trasted; each island has very different 
environmental problems; the level of develop-
ment and the nature of the economy are quite 
different in each island. Moreover, the 
state of research already done differs greatly 
between the countries; far more work has been 
done on Barbados than in the other countries, 
and the quality of the data available is much 
higher. In Barbados it will be possible to 
model an integrated population/development/ 
environment system at a level of sophistica-
tion not possible in the other countries. 
There are, however, certain central 
questions around which work will focus on 
all islands. They may be briefly described 
in the following terms: 
a. Competition for the allocation and 
use of limited resources, and the consequences 
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of that competition. "Resources" in this 
sense include not only the natural resources 
of land, coasts, and seas, but also skilled 
and unskilled manpower and the financial 
resources available in economies of limited 
size. This question will be studied objec-
tively, with emphasis on changes in the 
balance of competition that have taken place 
in recent decades, and also in perceived  
terms, with inquiry both into the percep-
tion of decisionmakers, and of a sample of 
the people of the islands. 
b. Vulnerability both of ecosystems 
and economies to external forces of both na-
tural and human origin. There is evidence 
that the island countries are strongly con-
trasted in this respect, and the seemingly 
greater adaptability of the Barbadian econo-
my--which suffered less from the economic 
crisis of the early 1970s than most other 
Caribbean countries--is a matter of partic-
ular interest. On the other hand, there are 
elements in the natural environment of all 
the islands that are quite seriously liable 
to erosion, and great differences in the 
degree to which these dynamic problems are 
subject to management. The sharp contrast 
in fertility trends between the populations  
of Barbados, on the one hand, and St. Lucia 
and St. Kitts/Nevis on the other, entails 
important differences in vulnerability to 
problems posed by rapid population growth, 
and there are also important differences in 
the conditions of environmental health be-
tween the islands. 
c. The question of the concept of 
"carrying capacity" was explored by differ-
ent means in the Fiji project in the con-
text of basically agricultural economies 
with very limited use of extra-somatic 
energy. It will be explored further in the 
much more complex conditions of the eastern 
Caribbean islands, not only with regard to 
the population as a whole, but also with 
regard to the capacity of these islands to 
continue support of a rapidly growing visit-
ing population of tourists; the latter as-
pect will be explored through the impact 
of tourism on other sectors of the economy, 
its role in increasing vulnerability, and 
its effect on resource competition. All 
three central questions are therefore linked, 
and the ultimate focus--to be developed in 
theoretical as well as pragmatic terms--will 
be on the question of the carrying capacity 
of territories with limited resources. 
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STATEMENT BY WILLIAM S. BELLER 
Let me quickly proceed from what Dr. Barrow has said, and her introduction 
of the Man and the Biosphere (MAB) Program, which was started by UNESCO as a re-
sult of the Stockholm Meeting in 1972! Speaking as a chairman of one of the 
directorates of Man and the Biosphere, the United States program, I would like 
to say that the United States has taken very seriously the recommendation that 
man's relationship to his environment and to his habitat be examined, and that 
this relationship be used or rather understood for the betterment of man. 
I would like to identify some of the areas in the Man and the Biosphere 
Program of the United States because I shall refer to them in a moment. There 
are at present 25 Federal agencies involved in the Man and the Biosphere Pro-
gram. Several hundred of the nation's top scientists and administrators are 
also actively participating. This is a pool of talent of tremendous value. The 
Directorates that might have information and competence that possibly would be 
of interest to the smaller islands are : 
1. Tropical Forests: the ecological effects of increasing human activities 
on the tropical and subtropical forest ecosystems. 
2. Fresh Water: ecological effects of human activities and the value and 
resources of lakes, marshes, rivers, deltas, estuaries, and coastal 
zones. 
3. Islands: the ecology and rational use of island ecosystems. 
4. Biosphere Reserves: conservation of natural areas and of the genetic 
material they contain. 
5. Pesticides and Fertilizers: ecological assessment of pest management 
and fertilizer use on terrestrial and aquatic ecosystems. 
6. Engineering Works: these are dams and such, effects on man and his 
environment of major engineering works. 
7. Urban Ecosystems; the ecological aspects of urban systems with particu-
lar emphasis on energy use. 
8. Demographic Change: interactions between environmental transformations 
and the adaptive, demographic, and genetic structure of human popula-
tions. 
9. Perceptions of Environmental Quality. 
The Directorate that in association with UNEP/ECLA/Caribbean Environment 
Project conceived and organized the present Conference is Directorate 7B, the 
Caribbean Islands Directorate. We do have a Directorate 7A and that deals with 
Pacific Islands. The Directorate 7B, again in conjunction with CEP, was able 
to arrange for the sponsorship and funding of the present Confernece; and we 
are all looking ahead to see what else we can do to contribute to the Conference; 
to this end, we shall publish the Transactions. I hope to get them into your 
hands very soon. 
Looking ahead, the Directorate 7B can help you in coordinating any of the 
needs that you can identify or any information you might seek with the other 
Directorates of Man and the Biosphere in the United States. That rather lengthy 
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list I read to you illustrates the type of talent that might be available if you 
desire information that is available in the United States. 
We can also assist you, specifically, in accessing particular United States 
information and institutions. I believe that yesterday, Mr. Pedro Gelabert, who 
is a member of the Directorate, spoke of the assistance that he might be able 
to give you as Chairman of the Environmental Quality Board of Puerto Rico. I 
would like to speak of the members of the Directorate who can be reached indi-
vidually or through its Chairman, to assist you in any problems within our 
capability--Mr. Pedro Gelabert, whom you do know; Dr. Fuat Andic, University 
of Puerto Rico, Professor of Economics; Dr. Cerame-Vivas, Professor of Marine 
Ecology, University of Puerto Rico; Dr. Edward Towle, President of the Island 
Resources Foundation, on environmental questions; Dr. Juan Bonnet can be reached 
through Dr. Modesto Iriate. Dr. Juan Bonnet is an energy specialist and was one 
of the Directors of the Power Company in Puerto Rico for a long time; he's now 
Director of the Center for Environmental and Energy Research; Mr. Cruz Matos 
of the United Nations Development Programme, also a member of the Directorate; 
Dr. Ariel Lugo, an ecologist now on his way to help Dominica. In my own 
capacity as an official at the U.S. Environmental Protection Agency, I believe 
I might be able to access some information. 
We are willing to work in collaboration and cooperation with any of the 
smaller islands in a quick reaction program of striving with you to try to get 
funding, and to get the experts and designs for short-term workshops. And we 
could establish workshops on erosion and soil conservation, specifically 
dedicated to solving particular problems; or we could have a workshop on coastal 
zone management. We could have another on solid waste disposal questions; an-
other on project evaluation and the environmental consequences; another on al-
ternate sources of energy with particular reference to garbage recycling, pos-
sibly for energy. These are merely suggestions and in the discussion period if 
there's any interest, please get in touch with any member of the Directorate or 
with me, and we will see where we can proceed from there. 
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STATEMENT BY MAXIMO CERAME-VIVAS 
I would like to offer the following suggestions, which have been made in 
private to the delegate from St. Kitts/Nevis/Anguilla but which I think should 
be made public at this meeting. And our suggestion extends to other institu-
tions in this area that could take some advantage of what is proposed. 
Comments have been brought forth to the effect that a workshop is needed, 
and I offer, then, the University of Puerto Rico, which could set up workshops 
tailor-made to your needs, but you would have to tell us what your needs are. 
And these workshops could take one or two weeks, and they could be double-
barreled: they could either be workshops where you would come to the University 
of Puerto Rico; this would perhaps be the case when you wish to use some facil-
ities that may be unique to use, or some of our equipment; or we could bring 
the workshop to you, in which case a staff of two or three professors would come 
down, those that have expertise germane to the subject. They would visit your 
place, and train your people in your house, on-site. These workshops would 
have to be administered though the University of Puerto Rico but they would 
carry no academic degree or credit, inasmuch as such a degree would require that 
you apply into the University with the formal rigamarole of college entrance 
examinations and so on. 
And many of the people who might take these workshops might not be Univer-
sity students or University people. However, they could be set up through mech-
anisms we do have and these are the extension service, which is a branch of 
the University that caters especially to this kind of thing; or to the institu-
tion to which Dr. Modesto Iriate belongs, which is represented here, the Center 
for Environment and Energy Research (CEER). The CEER is unique in that it re-
sponds to no faculty of the University; it responds only to the President; and 
responding to the President, it is divorced from the restrictions imposed upon 
different departments by individual faculties, from admission requirements, 
residence requirements, and such concern. 
The Department of Marine Sciences has been able to offer such workshops in 
the past. And I can give you just one example: we have offered training to the 
Puerto Rican police department in rescue underwater work, navigation underwater, 
diving physiology, and matters of this type. Special curricula could also be 
offered, and these curricula could be one or two years in duration, and the re-
sult of that would be a diploma that would grant, that would call the individuals 
who participated, Associates in the given field. Associates in Engineering, for 
example, if it were coastal erosion; or Associates in Marine Sciences, if it 
were fisheries or any of the marine-science related aspects. 
But I would like to indicate to you that there are already existing pro-
grams within the University and at other universities for support of what we 
call "foreign students," and this means individuals from outside Puerto Rico. 
So there may be funds available already for students coming to the University 
from other countries. In addition to that, we offer the usual programs, of 
course, Master's and Ph.D, but this would be subject to the University constraints 
of academic standing and scholastic aptitude. 
What I'm trying to say is that, at the University of Puerto Rico, we have 
access to a number of facilities and people, and if a request came from you to us, 
through MAB, or through any other of the groups here, we would seek the colla-
boration of all the expertise that you and we think is required. For example, 
at the Environmental Quality Board, which is also represented here by Mr. Pedro 
Gelabert, there is a staff of the environmental managers, the real "nuts and 
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bolts" people who go out and sample streams and bring lawsuits against the pol-
luters and against those who infringe upon regulatory constraints. 
So we have some expertise on the island and this is carried in CEER, De-
partment of Marine Sciences, Environmental Quality Board, Department of Natural 
Resources, which handles such things as turtle protection. In summary, if you 
came to us with a concrete proposal as to what you need, we'll be very happy to 
work with you. 
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SUMMARY OF SESSION V - MORNING 
Elinor Gittens 
The focus of this session was on the opportunities for technical coopera-
tion among Caribbean islands in the area of environmental management. The Con-
ference considered papers entitled "Opportunities for Technical Cooperation for 
the Lesser Antilles With Respect to Development of Alternative Sources of Energy" 
and also "UNESCO/UNFPA/ISER Man and the Biosphere Project: Studies on Population, 
Development, and the Environment in the Eastern Caribbean. 
The first paper gives a brief background of the LDCs and looks at their 
dependence on imported petroleum and economic restraints. It suggested that the 
hope for solving their energy problems rested on utilization of their common 
geographical and ecological situations. Natural energy resources exist in the 
region and include solar radiation, ocean currents and thermoclines, wind, and 
geothermal formations. It was suggested that these energies be redirected to 
meet the human needs of the population. Further, the paper discussed different 
energy efforts and also suggested different approaches to meet the objectives. 
There was much discussion on the area of opportunities for technical coop-
eration in the Caribbean. It was stressed that a regional or subregional ap-
proach to deal with common problems was most important. These regional or 
subregional efforts should not compete with but rather should aim at the 
strengthening of national institutions. The regional approach needed to be 
flexible enough to accommodate national differences while at the same time 
providing a framework or guideline within which national decisionmakers can 
operate. 
Certain specific areas were presented as areas where further assistance 
was needed. Appropriate training in environmental management was a priority 
area as far as many of the delegates were concerned. Other areas mentioned 
included soil conservation; nature reserves; turtle protection; mariculture; 
wildlife protection; workshops; long-term training programs; development of 
environmental management planning; oil spill contingency plan; a socio-economic 
impact of oil reserves on small states; and restructuring of institutional 
arrangements. 
Attention was given to the proposed Environmental Management Advisory 
Council for the small Caribbean islands. Tentatively, this would include 
economists, town planners, ecologists, biologists, and other professionals 
working in environmental management in the region. The proposal calls for the 
creation of a council consisting of four committees: research and development, 
information, project coordination, and membership and finance. The proposal 
is outlined below. 
PROJECT PROPOSAL: 	Creation of an Environmental Management Advisory 
Council 
SCOPE: 	 Small Caribbean Islands 
MEMBERSHIP: 	 Economists, town planners, ecologists, biologists, 
and other professionals working in environmental 
management in the region. 
STRUCTURE: 	 Cadres of professionals, cross-listed by profession, 
interests, and project experience. 
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COMMITTEES: 
	 Research and Development: In conjunction with in- 
dividuals and organizations, the committee would 
undertake research on specific problems and tech-
niques relevant to regional concerns. 
Information: This committee will undertake to 
monitor publications and research in progress in 
other regions relevant to Caribbean interests. It 
would make this information available on request. 
The committee would be an information clearinghouse. 
Project Coordination: This committee would take 
charge of allocating the services of council members 
to projects in member islands. It would monitor and 
coordinate expert activities and suggest improve-
ments in operating procedures. 
Membership and Finance  
SOURCES OF POS- 	U.S. Agency for International Development 
SIBLE FINANCIAL British Development Division in the Caribbean 
SUPPORT: 	 UNDP, Regional Project Funds 
Rockefeller Brothers Fund 
In addition to direct financial assistance, the 
services of experts might be made available to 
the council. 
The Conference was also reminded that the CARICOM Ministers of Health had 
agreed in principle to the establishment of an Environmental Management In-
stitute for the English-speaking Caribbean. A CARICOM/PAHO-sponsored feasibil-
ity team with representatives from CARICOM, CEPIS, Jamaica, the University of 
the West Indies, and St. Lucia, after consultation with officials in CARICOM 
countries, reported that the institute should deal not only with environmental 
health as was originally proposed, but with the general area of environmental 
management. A feasibility study has already been done and it was presented to 
CARICOM Ministers of Health in 1979. The facilities at Bellier Institute in 
St. Lucia have been offered by that country to the region to be the site of the 
new institute. The institute would perform a coordinating role to strengthen 
existing institutions in the region. It was suggested that the institute be 
involved with research; information dissemination; project evaluation and 
implementation; and training. Among those indicating interest in giving fi-
nancial assistance were UNEP, U.S. AID, and PAHO. 
The Conference was also reminded of the U.N. Statistical Office program 
on the environment. Five regional workshops are planned on the subject. The 
first workshop is planned for January 1980 and would deal with the Caribbean. 
Furthermore, UNEP, on the request of governments has been sending experts to 
countries in the region, especially in the area of environmental legislation. 
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AID FROM THE BRITISH GOVERNMENT 
TO THE COMMONWEALTH CARIBBEAN 
VOLUME OF AID 
In 1977 (detailed figures for 1978 are 
not yet available), gross disbursements of 
British official aid, that is excluding pri-
vate investment and gifts from nongovern-
mental organizations, added up to some E600 
million worldwide. Of this some El6 million 
went to the Commonwealth Caribbean (see Annex 
A for details) under bilateral, or govern-
ment-to-government arrangements, plus a fur-
ther amount which came indirectly through 
various multilateral organizations partially 
funded by Britain, including CDB, UNDP, the 
EDF, and CFTC. Bilateral aid comes in a 
variety of types and on a variety of terms. 
TYPES OF BILATERAL AID 
Technical Cooperation  
Education and Train- 










TERMS OF BILATERAL OFFICIAL AID 
Most of the aid given to the Caribbean 
LDCs is on grant terms, with no restrictions 
on the proportion which can be spent on local 
costs, although Grenada has also received 
some aid in loan form. 
AID STRATEGY 
Britain's global aid strategy is to con-
centrate its aid program on the poorest people 
in the poorest countries. This is currently 
defined as those countries with a per capita 
income of less that US$280 in 1976 and no 
Commonwealth Caribbean countries fall with-
in this category. More specifically there 
have been efforts to help the rural poor in 
agriculture, in basic education, health care, 
and nutrition. In practice the "rural poor" 
orientation is fairly broadly interpreted,  
reaching into such areas as food processing 
and rural power supply. While the Caribbean 
is demonstrably not the poorest region of 
the Third World, Britain has had a relatively 
large, in per capita terms, aid program for 
over 20 years in recognition of both its 
close association with the region and the 
particular problems of small island states. 
In recent years the emphasis has been on 
projects which will create employment and 
income, rather than on basic infrastructure. 
In a number of the islands we have supported 
"self-help" programs designed to involve 
people at village level. 
Apart from the normal aid program de-
scribed in Annex A, Britain, for example, 
pledged 1318 million last year and a further 
135 million this year to Jamaica through the 
Caribbean Facility to assist with its bal-
ance-of-payments problems. Special programs 
have also been mounted in the last year in 
Belize and St. Vincent for reconstruction 
after hurricane and volcanic damage. We 
will, of course, be playing a part in the 
international aid effort required to recon-
struct Dominica's shattered economy. The 
exact long term needs have not yet been es-
tablished, but so far Britain has spent 
13100,000 on immediate relief assistance. 
AID ADMINISTRATION 
British aid is always dealt with on a 
government-to-government basis, which means 
that all requests have to be put through the 
appropriate government department in the 
recipient country--usually the foreign af-
fairs or planning ministry. The Overseas 
Development Administration of the Foreign 
and Commonwealth Office is responsible for 
deciding on the allocation of aid, but for 
the Caribbean LDCs most of these functions 
are delegated to the British Development 
Division (BDD). The BDD deals directly with 
the governments of the LDCs in administering 
the British aid program in these islands. 
Its staff of technical advisers can also act 
as a source of technical advice when required. 
In Barbados and Grenada a somewhat different 
system is in operation, with aid being ad-
ministered by the British High Commission. 
In these cases, BDD provides advice to the 
High Commission. 











GROSS DISBURSEMENTS OF UK DEVELOPMENT  
AID TO THE CARIBBEAN  




1.  Independent Commonwealth Caribbean 
Bahamas .039 .020 .029 
Barbados .263 .238 .313 
Dominica 1.920 1.448 2.603 
Grenada .240 .484 .321 
Guyana 1.402 .895 6.395 
Jamaica .921 .872 19.558 
St. 	Lucia 2.964 .602 .580 
Trinidad .895 .181 .088 
2.  Associated States and Dependent Territories 
Antigua .754 .855 .734 
Belize 3.863 2.523 3.871 
Montserrat 1.246 1.583 .481 
St. Kitts .941 .698 .721 
St. Vincent 1.432 1.099 1.845 
3.  Caribbean Regional .681 .053 .107 
4.  Non-Commonwealth Caribbean 
Dominican Republic .039 .053 .107 
Haiti .038 .020 .006 
TOTALS E17.638M E12.021M E38.074M 
NOTE: These figures include technical cooperation, together with investment by the Commonwealth 
Development Corporation. 
OTHER UK AID 
The figures above do not include UK 
assistance to the Caribbean provided through 
the medium of intergovernmental organiza-
tions such as the Caribbean Development 
Bank (CDB) and the European Development 
Fund (EDF). 
i. The UK is a member of the CDB and 
holds 17.65% of its capital stock. 
It has also pledged over the last 
8 years E14.4M to the Bank's 
Special Development Fund. Dis-
bursements on these pledges to the 
end of 1978 were about In4.3M. 
ii. Though not yet fully committed or 
disbursed, EDF IV allocations to 
the Caribbean ACP states and 
Overseas Countries and Territories 
(OCTs) total about E83M, of which 




BRITISH DEVELOPMENT DIVISION  
IN THE CARIBBEAN 
The British Development Division in the 
Caribbean (BDD) set up in 1965, is a re-
gional office of the Overseas Development 
Administration of the Foreign and Common-
wealth Office (ODA). Its area of operations 
includes: 
British Dependent Territories  
Anguilla 
Belize 
British Virgin Islands 
Cayman Islands 
Montserrat 
Turks and Caicos Islands  
iii. local administration of technical 
cooperation programs (including 
liaison with TCOs and processing 
training applications); 
iv. liaison with other donors, includ-
ing Canada, the US, UN agencies, 
the Caribbean Development Bank, 
and the European Development 
Bank; 
v. provision of technical advise on 
a wide range of issues related to 
development; and 
vi. negotiating new aid agreements. 









Foreign Countries  
The BDD advises and assists the ODA, the 
governments concerned, and British High Com-
missioners in independent countries on the 
planning and execution of aid programs with 
the region in accordance with British aid 
policy. In the present and former Associated 
States and Dependencies, the BDD is respon-
sible for the management of the British aid 
programs within the limits of financial 
authority delegated to its Head by ODA. 
The Head of the Division is also the UK 
Director on the Board of the Caribbean De-
velopment Bank. 
The Division's work includes: 
i. working up and monitoring bila-
teral and subregional projects and 
programs; in 1978, aid to the 
above countries totaled over 
b15 million: 
ii. administering bilateral budgetary 
aid, which requires close moni-
toring of governments' recurrent 
budgets; 
The Division's staff complement is as 
follows: 
Head of Division: J.C. Edwards 
Personal Secretary: Miss J.C. Giles 
Dominica: 
Antigua: 
St. Vincent: B.A. Thorpe, Financial Adviser 
St. Lucia: M.C. Wood, Executive Officer 
St. Kitts: 
Belize: 
Caymans: Ms. A. Archbold, Financial 
Adviser 




Montserrat: W.J.R. Pincott, OBE, 
Financial Adviser 
Turks and Caicos: M.P. Elliot, Executive 
Officer 




VSOs: P.W. Jesse, Higher Executive 
Officer 
Assistance to Financial Advisers: 
Office Manager: T.K. Dines, Executive 
Officer 
Administration of Regional TCOs: 
Assistant Office Manager: P.W. Little, 
Clerical Officer 
Classified Registry: 
Professional Advisers  
Economic Adviser: D. Crapper  
Natural Resources Adviser: P. Tuley, 
M.B.E.; B.Sc; Dip. Agri. Sci; D.T.A.; 
M.I; Biol. F.L.S. 
Senior Economic Assistant: M.G. Foster 
Regional Technical Cooperation Officers  
Regional Building Adviser: N.S. Bean, 
Dip. Arch.; R.I.B.A. 
Regional Financial Adviser: D.G. Brit-
ton, OBE 
Law Revision Adviser: Sir Clifford 
Hammett 
Regional Social Development Adviser: 
J. Harrison 
Engineering Adviser: P.H. Hilton, M.A.; 	 Regional Water Development Adviser: 
C.Eng; F.I.C.E.; M.A.S.C.E. 	 K.F. Sparkes, C.Eng; F.I.Mun. E. 
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STATEMENT BY STEPHEN FREE 
Representative of the Canadian International Development Agency 
When I first started to consider what I could most usefully say today, it 
became apparent that the potential scope of discussion for any conference deal-
ing with environmental management and economic growth is indeed impressive. In 
its broadest scope, it could deal with perspectives on the need for global 
development through major structural reform as envisaged under the new inter-
national economic order. In a more limited sense, it involves assessing the 
impact of specific capital investments on the local environments. 
I would, however, like to confine my remarks to examine very briefly, first, 
at the general policy level, and second, at a more practical level, the rela-
tionship of this Conference's emphasis on environmental management to Canada's 
development program in the eastern Caribbean. 
First, at the most general level, the Canadian International Development 
Agency (CIDA), internally in its consideration of broad policy issues, has in-
creasingly realized that environment and development must be seen as closely 
related sets of issues; that environmental and development problems are inex-
tricably interwoven, and CIDA has been exploring at the policy level new ap-
proaches to development, perhaps best represented by the notion of "ecodevelop-
ment," a term, I believe, first coined by Maurice Strong, when he was Executive 
Director of the United Nations Environment Programme. 
The principles of ecodevelopment are basically: first, a focus on the basic 
needs of people to insure adequate food, safe water, clothing, and shelter for 
all; two, an emphasis on self-reliance, that is the ability of people to define 
and take advantage of experience in their own surroundings and circumstances; 
and third, establishing a true symbiosis between man and the environment. The 
important key in this approach is to examine the surrounding environment for 
the unrealized potentials it may well hold for meeting basic human needs. 
Overall, therefore, within conventional aid programs, this means that proj-
ects must be appraised in terms of how well they can be expected to promote 
self-reliant, basic-needs oriented, environmentally sound development. It 
is, however, not realistic to expect that instant changes will occur at the 
operational level to accommodate basic strategies based on ecodevelopment con-
cepts and guidelines. As such, one will continue to find some gaps between these 
overall policy perspectives and actual practices. 
Since undertaking a major review of its regional strategy in 1976, CIDA's 
bilateral program in the eastern Caribbean has sought to emphasize the creation 
of productive and self-sustaining employment opportunities as its major objec-
tive. To achieve this objective, CIDA has recently focused efforts more heavily 
on identifying opportunities to increase agricultural production for domestic, 
regional, and export markets; to promote import substitution and exports by the 
expansion of the manufacturing sector; and to improve technical and managerial 
skills through training programs. CIDA believes that through a focus on pro-
ductive employment generation and local wealth creation, that we can assist in 
the development of a local environment that furthers self-reliance and generates 
a domestic capacity for meeting individual basic needs, however defined. Having 
said this, it must be admitted that the composition of our current aid program 
still reflects an earlier orientation, which emphasized basic infrastructure 
development such as ports, airports, water supply systems, and in the broader 
sense, educational infrastructure. It is recognized that a change from a focus 
on infrastructure development to a productive employment strategy will be a 
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phased one, and that CIDA will continue to support infrastructure projects in 
the foreseeable future. 
CIDA's assistance to the LDCs in the eastern Caribbean is normally either 
on a grant basis or a soft loan basis with a 96-percent grant element. Within 
our overall eastern Caribbean program, about 80 percent of the goods and services 
provided will be tied to Canadian sources, although the level of financing of 
local costs in any one specific project can be much higher depending on the 
nature and priority of the project. Disbursements in the Windward and Leeward 
Islands during the fiscal year 1978-79 were about Canadian $7.5 million. They 
are projected at around $8.5 million this fiscal year. 
CIDA does recognize, I believe, that in the small island economies in the 
eastern Caribbean, there is a very real need not only to develop but also to 
protect the existing narrow resource base. In support of this, I would cite 
some of the following examples: CIDA has under consideration support for an 
FAO regional proposal to do an intensive survey of fishery resources of the 
coastal waters of the eastern Caribbean: to obtain an estimate of resource 
availability and sustainable yields on which to base the development of the 
existing fishery industries in the islands. Individual projects to assist in 
some of the local fishing industries are underway or planned in Grenada, St. 
Lucia, and Montserrat. 
In St. Lucia, CIDA is also seeking approval for a proposed forest manage-
ment assistance project, which will develop a reliable inventory of the island's 
forest reserves, obtain growth and yield data, and determine sustainable levels 
for an annual harvest that would allow the full and rational exploitation of 
timber. CIDA is also prepared to consider the integrated development of water 
catchment areas, proper soil and water management through terracing, crop 
planting patterns, drainage, etc., as an important potential for regenerating 
or expanding the renewable resource base for sustainable development. Assist-
ance in such areas as reafforestation, soil and water management, etc., are 
likely to be integrated together with components that will develop local agri-
cultural production. 
Finally, CIDA also provides assistance in training and education. This is 
done primarily through either specific project-related training most often in-
volving on-the-job training of local counterparts, or through our third-country 
training program. This latter program focuses on longer term training require-
ments at the degree or diploma level using regional education or training insti-
tutions. At the most recent CGCED conference held in Washington last June, 
the Canadian delegation indicated it would consider any proposal to support a 
pool of experts common services-concept under the ECCM. 
In addition to our bilateral program, I would also like to mention CIDA's 
support for the efforts of nongovernmental organizations in the region. Our 
new Conservative government has already indicated in some of its recent state-
ments that it wishes to place greater emphasis on supporting nongovernmental 
initiatives in the development area. I believe that this is primarily a result 
of the recognition that self-reliant and environmentally appropriate develop-
ment is often being promoted most successfully by Canadian NGOs (nongovernment 
organizations) working at the village level in developing countries. 
Canadian NGOs have been very active in the eastern Caribbean, some of the 
organizations being Rotary and Lions Clubs, church groups, YMCA, YWCA, univer-
sity groups, and [unintelligible on the tape.--Editor's note]. 
Again I would like to outline briefly several projects supported by CIDA's 
NGO Division, which I feel might provide some examples of the types of projects 
that CIDA through its NGO activities is willing to support in the area of en-
vironmental management and basic human needs. CIDA/NGO is supporting the 
activities of environmental resource projects such as a program for the manage-
ment of conch and spiny lobster fisheries. This involves a relatively small-
scale approach, where we would not overexploit local resources, which is aimed, 
in part, at introducing more appropriate harvesting techniques. Also involved 
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is a conch hatchery and growing-in facilities to increase local stocks of this 
important resource. 
CIDA's NGO Division is supporting a local group in St. Vincent to develop 
a nutrition awareness program based on approved but locally developed and tested 
food preparations. The major objective of this group is to reduce the inci-
dence of malnutrition by introducing high protein crops into the food produc-
tion system. 
The Canadian Rotary Club has launched a program in St. Lucia to design and 
test a wind generator for developing power for small land holders; to design 
and test solar panels for heating water; and also to design and test a refrig-
erator-freezer unit powered by solar energy. The eventual goal is to determine 
whether vital industry could be sustained for the manufacture and installation 
of such units once the basic designs are being developed. This project is being 
done with the assistance from the University of Wales, School of Engineering. 
Finally in Dominica, CIDA had been supporting a project with the Canadian 
Nature Federation to develop the aspects of an existing national park. This 
involved development of trails, weather shelters, sanitary facilities, the 
visitor's centers, signs, publications, exhibits, etc., to better utilize 
these natural resources of tourism attraction but in an environmentally sound 
manner. In mentioning these examples, I hope I have been able to outline some 
of the areas where some opportunities for cooperation between Canada and the 
small Caribbean islands might exist, particularly in the areas of environmental 
management. 
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OPPORTUNITIES FOR INTERNATIONAL ASSISTANCE 
AND COOPERATION - CDB'S CONTRIBUTION 
INTRODUCTION 
Two observations must be emphasized at 
the outset. The first is that the Caribbean 
Development Bank (CDB) is a multilateral fi-
nancial institution that can only do what is 
allowed in its Charter. Since CDB has compar-
atively little funds of its own but must de-
pend heavily on members, donors, and lenders, 
it can only comply with the specific condi-
tions attached by donors and lenders subject 
to the broad framework of the Charter. How-
ever, this control does not deny the fact 
that even with those, sometimes necessary 
limitations CDB has been able to respond to 
the real needs of its members by interpreting 
the Charter with as much flexibility as real-
istically possible and by actively solicit-
ing, with encouraging success, appropriate 
funds on reasonable terms for its borrowing 
members and encouraging donors to develop 
and finance meaningful economic and social 
programs in its borrowing member territories. 
The second observation is that there is 
a critical relationship between economic de-
velopment strategies and environmental pro-
tection. In our region the "Environment is 
Everything" and given the small size of these 
territories and the obvious need for econom-
ic diversification, the frailty of our eco-
systems and the need to plan to utilize and 
protect our environment to the full becomes 
even more critical though equally more dif-
ficult. Rest assured that CDB is cognizant 
of that frail symbiotic balance between en-
vironmental protection and economic develop-
ment and will try to maximize the latter 
without disturbing the stability of the for-
mer. In fact CDB's concern with the environ-
ment spans three areas: 
i. the corrective which aims at im-
proving the environment which 
has deteriorated through earlier 
neglect; 
the defensive which attempts to 
minimize the environmental prob- 
1/ U.S. dollars are indicated unless other-_ 
wise specified. 
lems attendant on traditional 
development strategies; and 
iii. the offensive and/or prescriptive 
which assists in devising develop-
ment strategies aimed at extract-
ing the most from the environment 
without upsetting its delicate 
balance. This involves programs 
for resource and environmental 
management. 
The focus of this seminar is on the 
smaller territories. Of CDB's membership 
of 20, 16 have borrowed or are borrowing 
member countries. These have a combined 
population of 5.11 million persons using 
mid-1976 population figures. Thirteen of 
these borrowing members fall within the 
definitional parameters 2/ of the focus of 
this seminar, i.e., having populations of 
under 0.5 million, and have a population of 
1.14 million or 22.4% of the total popula-
tion of all CDB borrowing member countries. 
BRIEF REVIEW OF CDB'S PAST CONTRIBUTION 
During the period 1970-78, CDB approved 
a total of $180.1m of which 72% or $129.8m 
was to the smaller territories. Of a total 
of $122.6m in soft funds approved, 84.8% or 
$104m was to project and program loans in 
the smaller territories. In fact, if the 
program loans of $18m channeled by the U.S. 
Agency for International Development (US AID) 
through CDB to Jamaica, Guyana, and Barbados 
were excluded, the percentage of soft funds 
approved to the other smaller territories 
would be 98% of total soft funds approved. 
The details are highlighted in the charts 
on the next page. 
Table 1 on the next page highlights the 
relative emphasis, illustrated in per capita 
terms and softness of funds, which CDB has 
been paying to the smaller territories. 
2/ While the focus is on islands, CDB 
takes the liberty to include its two borrow-
ing mainland territories: Belize and Guyana 












Figure 1.--Distribution of Total Financing (Net) 
(Both Hard & Soft) 
1970-78 
Figure 2.--Distribution of Soft Financing (Net) 
Between Smaller & Other Territories 
1970-78 
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Table 1: Per Capita Approvals of Total & 
Soft Resources and Average Interest 
Rates for the Smaller and Other 
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Recognizing that the smaller islands 
are almost wholly dependent on CDB for ex-
ternal development loan finance, the CDB em-
phasis has been toward accommodating their 
needs. Thus approvals per capita are 11 times 
as great for the smaller territories as com-
pared with the other territories. Cognizant 
of the economic difficulties which these 
territories face and the need to reduce intra-
CARICOM income inequality, the Bank's terms 
to these territories have been very conces-
sional. 
Thus soft resources approved per capita 
are almost 20 times as great for the smaller 
territories as for the others. As a result 
the lending interest rate spread between 
smaller and other territories is 1.9 per-
cent in favor of the smaller and would have 
been larger but for the Caribbean Develop-
ment Facility (CDF) loans and the presence of 
two better off smaller territories: Bahamas 
and Barbados. If CDF loans are excluded 
and if these two territories are excluded 
from the list of smaller territories the other 
other 11 territories with populations rang-
ing between 7,000 and 140,000 and per capita 
incomes ranging between $309 and $2,400 but 
averaging $579 would have an average inter-
est cost of funds of 4.7 percent. 
CDB had at December 31, 1978 disburse-
ments outstanding of $96.8m of which the 
smaller territories were in receipt of 70% 
or $67.8m with $13.7m in hard resources and 
$54.1m in soft resources. 
Thus in approvals, disbursements, con-
cessionality of funds, CDB has been, as pro-
vided under its Charter, discriminating 
heavily in favor of the smaller territories. 
And in the forseeable future CDB will con-
tinue to maintain that bias. 
BRIEF PREVIEW OF CDB'S 
EXPECTED 1979-83 CONTRIBUTION 
Financial 
During the period 1979-83 CDB has pro-
grammed to lend $315m in project loans to 
its member territories if the funds for that 
program are made available to CDB. This 
amount is not a "pie in the sky" figure. 
The program--notably the public sector in-
vestment program, containing the names of 
projects, estimated costs, timing, and 
necessary background work required prior 
to implementation--has been identified by 
the various governments with the assistance 
of the World Bank (IBRD), International 
Monetary Fund (IMF), United Nations Develop-
ment Program (UNDP), and CDB. With the im-
plementation of the Five-Year Public Sector 
Investment Program--of which the CDB identi-
fied program is only a part--together with 
the adoption of certain economic and fiscal 
measures both at the regional and national 
levels, it is expected that the Caribbean 
Group for Cooperation in Economic Develop-
ment (CGCED) recipient territories will be 
placed on a path toward economic viability, 
a modicum of economic independence and 
help provide some of the minimum basic needs 
of the populations. 
The country programs are much above 
$315m and other agencies, notably the British 
Development Division in the Caribbean (BDD), 
Canadian International Development Agency 
(CIDA), European Economic Commission (EEC), 
and U.S. Agency for International Development 
(US AID), using the CDB as an executing 
agency, are expected to make substantial 
grant contributions to the LDCs while the 
MDC financing will come from multilateral 
lending institutions, commercial sources, 
and national savings. 
The lending program exceeds an average 
of $63m per year as compared with the $20m 
average per year achieved during CDB's first 
9 years of lending. If the program is 
achieved, and it is hoped that it will be, 
this will be more than a 200% increase in 
average annual lending as compared with the 
past. This amount is estimated to be a rough 
1:1 ratio between hard and soft resources 
and it is programmed that the smaller ter-
ritories should receive 73% of the total. 
Again if the better off smaller territories 
are excluded the allocated share to the 
LDCs would be 63%. 
The Bank's sectoral emphasis in the 
smaller territories will be on productive 
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self-liquidating projects in the areas of 
crops, livestock, forestry, fisheries, proc-
essing, and lines of credit in the agri-
cultural sector; industrial estates, manu-
facturing, and lines of credit in the in-
dustrial sector; hotels and support serv-
ices in the tourism sector; sites and 
services, urban renewal, rehabilitation, 
and credit for low-income and middle-income 
housing in the housing sector; student 
loans; and infrastructure to include power, 
water, and airport improvements. 
In addition, the Bank will finance 
productive infrastructure projects which 
will so increase output quickly that the 
public sector borrowers will be able to 
redeem the loan from taxes and other income 
accruing from the incremental output in such 
areas as feeder roads, and main road im-
provements. CDB recognizes that such other 
social programs as hospitals, primary school 
construction, administration buildings, and 
sanitation services are necessary to main-
tain and increase productive capacity and 
provide for basic human needs but feels 
that such projects whose benefits are not 
quickly and easily realizable should be 
funded on a grant basis by other donors. 
In relation to terms of lending, the 
Bank will endeavor to continue the following 
for the smaller territories: 
i. Advance the best lending terms 
possible in terms of interest 
rates, grace, and repayment 
periods to projects but taking 
into account the availability of 
appropriate funds; the equitable 
distribution of such resources 
among the beneficiaries and the 
needs of the project. 
ii. Assist in the financing of proj-
ects of up to 100% of project 
cost depending on the needs of 
the project and of the borrower 
and of the availability to CDB 
of the type of funds which can 
be used to assist the borrower 
to meet what should be its normal 
contribution to the project. 
iii. Meet the local costs of projects 
with foreign exchange. This ar-
rangement will ostensibly improve 
the balance-of-payments reserve 
position of these territories. 
But it should be noted that while 
this is designed to help the 
smaller territories, it could, 
if not properly monitored by both 
the Bank and the borrower, lead 
to a situation where the excess 
foreign exchange is used to fi-
nance imported consumption and 
create a foreign exchange liability 
with no foreign exchange producing 
asset. For example, projects 
such as feeder roads and airport 
improvements have a high local 
cost component but can generate 
high incremental foreign exchange 
earnings; while water, on the 
other hand, has a high local cost 
component but earns marginal for-
eign exchange. Requesting and 
supplying all foreign exchange to 
finance the latter type projects 
may create later balance-of-
payments difficulties. 
So far the paper has been focusing on 
CDB's loanable resources to the territories 
and this is how it has to be since CDB is 
primarily a lending institution. However, 
the Bank, cognizant of the need for grant 
funds to finance social programs necessary 
to improve basic human needs in the smaller 
territores, has been soliciting grant funds 
from donors. To date many donors have re-
sponded to this call and one donor, US AID, 
has provided funds directly to CDB to fi-
nance programs in basic human needs in the 
smaller territories, but with particular 
emphasis on road maintenance, school reno-
vation and repairs, provision of health 
centers, public buildings, and drainage; 
$10.0m have been offered with $8.0m to go 
to the ECCM territories and Belize on a 
grant basis and the balance to Barbados as 
a concessional loan. Other donors--also 
including US AID--either operate their grant 
programs bilaterally or through other re-
gional agencies. 
The Bank proposes to take a more active 
role in initiating cofinancing arrangements. 
Already the Bank has been involved in such 
exercises with the World Bank for projects 
in the other territories, but it is hoped 
that this practice can be extended to the 
smaller territories, particularly the LDCs 
and with other financing agencies. This 
proposed arrangement will minimize the prob-
lem identified at iii above, to the extent 
that cofinanciers use local resources. Fur-
ther this will facilitate CDB in letting its 
credit be catalytic by having a multiplier 
developmental impact and hence induce more 
developmental capital and help develop a 
regional capital market. 
One other aspect of financing which the 
Bank intends to look at is the sale of part 
of its more mature loan portfolio to finan-
cial institutions in the region which are 
prepared to provide medium-term credit. By 
this device the Bank will bring more finan- 
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cial institutions in the development process 
and increase its flow of loanable funds. 
This device has the advantage to the borrower 
of minimizing or eliminating currency exchange 
risks to the extent that local sources of 
funding and currencies are used to displace 
loans denominated in hard currencies or those 
with fluctuating exchange rates and such 
sales are made at opportune times. 
To reduce unnecessary duplication of 
aid donor efforts at project preparation and 
appraisal, provide a forum to exchange ideas 
on problems encountered and solutions devised 
during project preparation and implementation, 
keep acquainted with other donors in the 
areas of financial and technical assistance, 
and to solicit assistance from each other in 
the interest of successfully and speedily 
implementing projects, the Bank has formally 
convened Aid Donor Coordination Meetings--
four of which are to be held annually with 
each focusing on a particular sector or a 
group of related sectors. The exercise has 
proven most useful and is expected to con-
tinue. 
CDB's Technical Assistance Fund 
Since its establishment in 1970, CDB has 
provided increasing amounts of technical 
assistance to borrowing member states par-
ticularly the LDCs. This has been necessary 
because it is recognized that a major ob-
stacle to the timely and effective utiliza-
tion of the increased flow of resources to 
the region is the shortage of middle- and 
higher-level management, administrative, and 
technical personnel which imposes a severe 
limitation on the capacity of borrowing mem-
ber states. CDB estimates that at least 30 
percent of its staff's time is spent on proj-
ect preparation, but while the demand for 
project preparation continues to increase, 
there is an increasingly significant demand 
for nonproject-related technical assistance. 
In 1978, in cooperation with other do-
nors active in the region, that is, Canada, 
Trinidad and Tobago, UK, USA, Venezuela, CDB 
established a Technical Assistance Fund, in 
the sum of US$4 million. At least 70 percent 
of the resources of the Fund are to be di-
rected to the LDCs and the balance to the 
MDCs and regional institutions. 
The Fund's resource is to be allocated 
to four areas of technical assistance, that 
is general development, pre-investment and 
project preparation, project implementation, 
and bank development. 
The general development component of the 
Fund will permit the CDB to respond to non-
project-related needs. The pre-investment  
and project preparation component allows CDB 
to assist by providing financing for consult-
ants to prepare projects, while the project 
implementation component provides CDB with 
the capacity to finance relevant personnel 
to assist in the implementation of projects 
thus reducing the delays presently experi-
enced. The bank development component is 
designed to assist CDB by providing in-house 
expertise for fields in which CDB presently 
has no capacity. 
The resources of the Fund can be uti-
lized on a grant, loan, or contingently re-
coverable basis. 
In addition to its Technical Assistance 
Fund, CDB has negotiated resources for 
technical assistance purposes from the IDB 
and the EDF. A portion of the contribution 
of some of the donors to CDB's Special 
Development Fund can also be used for such 
purposes. All these resources can be used 
to finance project preparation and pre-
investment studies, either on the basis of 
a contingent recovering loan or on a grant 
basis. 
In cooperation with US AID, CDB has 
recently become involved in an Alternative 
Energy Systems Project, which would permit 
the development of energy policy, assessment 
of energy needs, and the execution of al-
ternative energy subprojects in borrowing 
member countries using increased energy re-
sources and the dissemination of the rele-
vant information. 
CDB has also recently established a 
Technology Information Unit which would 
assist in insuring that the design of proj-
ects takes into account the appropriate 
technology needs of CDB's borrowing member 
countries taking due regard of the labor 
surplus situation in the region. 
All of the above projects will be of 
direct benefit to LDC borrowing member 
countries given the dearth of qualified 
personnel, and the fiscal and balance-of-
payments problems attendant on the onset of 
the oil crisis of 1973-74. 
Training 
Having established the Fund and cogni-
zant of the dearth of qualified personnel, 
CDB has gone further and is gearing itself 
to not only assist in financing personnel, 
but provide training for personnel in the 
borrowing member countries, particularly in 
the area of project administration, with the 
goal of building a permanent capacity within 
member states to prepare and administer 
projects. To this end, CDB, after consulta- 
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tion with various donor agencies, intends to 
establish a Project Administration Training 
Unit with the aim of training 250 persons at 
the upper levels of the public sector--and 
to a lesser extent the private sector--in 
project administration. The mechanism for 
this will be a series of intensive 10-week 
regional courses drawing participants from 
all borrowing member states, particularly 
the LDCs. In addition it is proposed to 
train a number of persons at the intermediate 
level of the public services. The program 
is scheduled to begin in 1980 with a pro-
jected duration of 3 years. 
A Student Loan Scheme which so far has 
provided or is providing training to over 
500 students in the smaller territories--ex-
cluding Barbados and Bahamas--will continue. 
The emphasis on middle management and tech-
nical/vocational training at regional insti-
tutions will also be maintained to alleviate 
the acute shortage of that type of personnel. 
CONCLUSIONS 
The Bank would be amiss in its respon-
sibility if it did not use this forum to 
exhort borrowers and their decisionmakers and 
project implementors to assist it in fos-
tering the growth, development, and economic 
integration of the region. The Bank will 
just here repeat some of the recommendations 
addressed to national borrowers, made by the 
CDB President in his last address to the 
Board of Governors. These include: 
-- prepare flexible "rolling" develop-
ment plans outlining objectives, 
priorities, policies, strategies, 
programs, and projects; 
mobilize local funds to serve as 
counterpart financing for what 
should be self-liquidating projects; 
capture the financial benefits from 
directly and indirectly self-liqui-
dating projects--particularly public 
utilities and certain infrastruc-
ture projects--in an attempt to re-
duce fiscal burdens, to keep the 
efficiency of the projects and their 
executing agencies under continual 
review and to allow the projects to 
generate some funds for reinvest-
ment. 
take the urgent DFC problem seriously 
and restructure the national DFCs 
by providing adequate capitaliza-
tion and liquidity, sound and ade-
quate management and staffing, 
proper interest-rate "spreads," 
amalgamating public sector financial 
intermediaries and providing these 
institutions with broad and general 
policy directives and targets and 
assessing them on the basis of 
their attainment of these targets; 
-- clarify the role of the private 
sector in the national economies; 
attach priority to the reorgani-
zation of the public sector--both 
government ministries and statu-
tory corporations--in an effort to 
increase that sector's efficiency; 
-- provide professionals employed in 
the public sector with the right 
environment within which they can 
function to the best of their 
ability; 
-- accept the fact that some condi-
tionality on loans cannot be 
avoided; 
-- recognize that interest rates must 
to some extent reflect the scarcity 
of capital and accept that viable 
projects can bear reasonable in-
terest rates; 
-- adhere faithfully to any scheme for 
industrial programming developed 
at the regional or subregional 
level; 
-- show greater willingness to par-
ticipate in regional projects which 
can benefit the country, even if 
such a project is not located in 
the home country; and 
-- accept that a modicum of effort is 
necessary to make the maximum use 
of CDB funds. 
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ENVIRONMENTAL MANAGEMENT AND ECONOMIC GROWTH IN THE 
SMALLER CARIBBEAN ISLANDS 
Norman S. MacLean*  
Abstract.--All developing countries, islands or the main-
land, are beginning to recognize the need for an environmentally 
sound and self-sustaining development based on a fully integrated 
planning process. The Inter-American Development Bank Board of 
Executive Directors has recently approved a policy on environ-
mental management to assist member countries in Latin America and 
the Caribbean to achieve that result. For those smaller islands 
which are associated with the Caribbean Development Bank, the In-
ter-American Development Bank (IDB) is prepared to discuss with 
the CDB how we can cooperate with them and other agencies in the 
Caribbean area. It is apparent that training of environmental 
technicians and the establishment of appropriate institutions 
for environmental management is a high priority.  
INTRODUCTION 
Tropical islands or temperate mainland 
countries require a strategy which recog-
nizes the need for an environmentally sound 
and self-sustaining development based on a 
fully integrated planning process. This is 
not only necessary if costly mistakes en-
dangering the quality of life are to be 
avoided, but also to obtain the financial 
assistance of international lending agencies 
for economic development. 
Nations, international organizations, 
as well as the public in countries around 
the world are showing an increasing commit-
ment to an overall environmentally sound 
development perspective as contrasted to a 
more fragmented approach which has been tra-
ditional. New areas of concern, in addi-
tion to pollution, include pressures on 
land, exhaustion of forests, soil erosion, 
soil fertility, depletion of water and in-
creasing desertification, to cite a few. 
The emphasis is gradually turning to envi-
ronmentally sound practice as a dynamic pro-
cess and away from exclusive concern with 
environmental impact assessment, usually 
seen as an "add-on," which slows development. 
Accordingly, governments are seeking 
methods; to assess the financial, social,  
and economic effects of measures to improve 
the environment and to incorporate environ-
mentally sound development goals in long-
term strategic policy objectives. 
However, although awareness of envi-
ronmental problems is growing in nations 
around the world, it is not yet reflected 
in effective integration of environmental 
considerations in developmental planning. 
National environmental agencies have been 
established in some countries, but they 
have limited leverage with national plan-
ners. Frequently, lack of technical infor-
mation on environmental impacts among those 
doing developmental planning and the scarc-
ity of technically trained personnel ac-
centuates the problem. 
IDB ENVIRONMENTAL MANAGEMENT POLICY 
Since the Conference on the Human En-
vironment in Stockholm in 1972, the Inter-
American Development Bank has been increas-
ing its efforts to screen developmental 
projects which it finances to avoid adverse 
environmental impacts. In May of this year, 
the Board of Executive Directors of the 
Bank approved a formal policy to emphasize 
its interest in assisting member countries 
in Latin America and the Caribbean to develop 
an environmentally sound development per-
spective. 
* Representative, Inter-American Develop- 	 The new policy authorizes the Inter- 
ment Bank, Bridgetown, Barbados. 	 American Development Bank to collaborate 
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with member countries in four fields, should 
its help be sought and the project be ap-
proved by the Board. The four areas men-
tioned are the following: 
1. Financing of environmental improve-
ment projects. 
2. Financing of those measures required 
to avoid or minimize adverse envi-
ronmental impacts in all develop-
ment projects presented to the 
Bank. 
3. Finance training for officials of 
member countries in environmental 
technology. 
4. Providing technical cooperation 
to help member countries establish 
or strengthen their institutional 
framework in the area of environ-
mental management. 
Under 1. above the Bank could cooper-
ate with member countries in the develop-
ment and financing of projects the purpose 
of which is to improve the environment 
through such means as (a) avoiding the entry 
of polluting effluents into an entire river 
basin or other body of water; (b) installing 
"scrubbers" in existing factories in an area 
or city to minimize the emission of air 
pollutants; and (c) instituting measures to 
prevent erosion, to cite a few examples. 
Secondly, the IDB will consider financ-
ing the hiring of experts to help borrowers 
in their development of environmentally 
sound projects and the implementation of 
those recommendations to avoid adverse 
environmental impacts. 
In the two technical cooperation areas, 
the Bank will consider training of offi-
cials and financing of institution-building 
in environmental management in member coun-
tries. 
APPLICABILITY TO SMALLER ISLANDS 
Two of the islands included as Con- 
ference participants, Bahamas and Barbados, 
are members of the Inter-American Develop-
ment Bank and are, therefore, eligible to 
seek the collaboration of the IDB directly. 
The requirements are that they take the ini-
tiative to develop programs which fall 
within the environmental management policy 
of the Bank. 
With regard to the other islands which 
are participants, the IDB is willing to 
discuss the development of a coordinated 
policy with the Caribbean Development Bank 
which, in the past, has received funds from 
the Inter-American Development Bank for 
financing development projects in its mem-
ber countries. 
The smaller islands of the Caribbean 
in general have common areas of concern with 
regard to at least four types of economic 
activity: agriculture, fishing, tourism, 
and small industry. Sound environmental 
practices have an important bearing on all 
of them. For example, effluents of sewage 
from small industry and urban centers can 
have a deleterious effect on fishing and 
tourism. However, treatment of effluents 
could result in fertilizer for agricultural 
areas and help stem erosion. The inter-
relationship of economic planning and en-
lightened environmental management becomes 
very apparent. 
As noted above, one of the most serious 
problems in developing countries is the lack 
of trained technicians in environmental man-
agement and a solid institutional base which 
can contribute to an integrated developmental 
policy and sound environmental planning. The 
Inter-American Development Bank is in a po-
sition now to discuss with the governments and 
international agencies represented at this 
Conference how best to train officials of the 
smaller Caribbean islands in the environ-
mental sciences and to help in the estab-
lishment of the best-suited type of govern-
mental institutions to promote sound en-
vironmental management and self-sustaining 
economic growth. 
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CONFERENCE ON ENVIRONMENTAL MANAGEMENT AND ECONOMIC 
GROWTH IN THE SMALLER CARIBBEAN ISLANDS: 
THE PROGRAM OF THE ORGANIZATION OF AMERICAN STATES 
The Organization of American States (OAS) 
is the oldest regional international organi-
zation in the world, dating from 1910 as the 
Pan American Union. It has also one of the 
earliest programs of mutual technical cooper-
ation and, in particular, in 1979 the OAS 
Regional Program for Science and Technology 
Development (PRDCYT is its Spanish acronym) 
celebrates its 10th anniversary. 
The OAS program is not strictly speak-
ing a grant-in-aid program. It is rather a 
program of mutual cooperation and technical 
assistance, conceived with the idea that 
economic development of the region requires 
a pooling of talents and resources and a 
sharing of experiences. The cost of all 
technical assistance is born by contributions 
of the member states. 
The program takes the form of multina-
tional technical cooperation projects with 
specific goals and objectives. The program 
guidelines are set biannually by the Inter-
American Council for Education, Science and 
Culture. Each member state then decides 
which programs it wishes to participate in, 
according to its own national priorities. 
These are communicated to the OAS by a coun-
terpart agency designated by each government. 
In fact, the translation of national prior-
ities into science and technology projects is 
itself a project in its own right. Many of 
the counterpart or liaison agencies partici-
pate directly in projects on science policy 
and planning, policy instruments, or formula-
tion of programs and plans. 
The proposed projects are evaluated by 
the OAS Secretariat and by a technical re-
view panel, the Inter-American Committee on 
Science and Technology--currently two of the 
five members of that Committee are from the 
Caribbean subregion. They are then approved 
by the governing bodies of the organization. 
The project may incorporate training, equip-
ment purchases, international experts, local 
salaried technicians, travel, and publica-
tions. Progress of the projects is reviewed 
periodically at coordination meetings involv-
ing all participants in the project. 
The most important element of the PRDCYT 
has always been the multinational exchange and  
and horizontal cooperation, and the links 
which are generated between institutions in 
Latin American and Caribbean countries. 
These often have value and extend far beyond 
the lifetime of the particular project. 
They are generated through another important 
component of the OAS program, the regional 
activities. About 20% of the OAS science 
and technology budget is set aside for 
meetings, courses, workshops, and studies 
in which all interested countries partici-
pate; some are specially designed to be of 
direct interest to the Caribbean territories. 
The topics are generally chosen by the sci-
entists themselves at periodic coordination 
meetings, where researchers of different 
countries collaborating in the same technical 
area announce and exchange research results 
and plan cooperative activities, such as 
exchange visits and sharing of international 
experts. 
In the Caribbean subregion, an additional 
mechanism has been set up. In order to 
utilize scarce resources more effectively and 
to better coordinate science and technology 
planning activities, the countries organized 
a Caribbean Science and Technology Coopera-
tion Committee. It held its first meeting in 
Santo Domingo in September 1977. At that 
meeting, under the chairmanship of Richard-
son Andrews of Trinidad and Tobago, the Com-
mittee designated five areas of high priority 
for regional cooperation: marine coastal pol-
lution, alternate sources of energy, agro-
industrial research, financial mechanisms for 
transfer of technology, and science and tech-
nology statistics. 
During 1978 and 1979, the OAS assigned 
funds to initiate the programs recommended by 
the Committee in these areas, and the results 
included design of a regional plan for oil 
spill pollution control of which more will be 
mentioned below, creation of a task force to 
coordinate energy data collection and analy-
sis, a study of agro-industrial research pro-
grams in progress, a Caribbean course in sci-
ence and technology statistics, and a study of 
available financial mechanisms for transfer of 
technology in each country. These results 
will be presented to the Committee at its next 
meeting in October in Haiti for decision re-
garding followup activities and new programs. 
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Before discussing the proposed oil spill 
control plan, it might be useful to briefly 
present some examples of multinational proj-
ects in which one or more Caribbean states 
participate. The examples are principally 
chosen from the area of environmental manage-
ment and natural resource development in ac-
cord with the theme of this Conference. 
• Multinational project in environmental 
sciences. Four countries partici-
pate, including the Dominican Re-
public. This project is concerned 
with creation of a master plan for 
creation and management of a national 
park system. 
• Multinational project in marine sci-
ences. Thirteen centers participate; 
among them a center in Barbados 
focuses its attention on the raising 
of mussels and shrimp in tanks and 
marine ponds for eventual commercial 
exploitation, a project in the Domin-
ican Republic on studies of coastal 
fisheries, and in Trinidad and To-
bago on oyster cultivation. 
• Special project on Ecology of the 
Humid Tropical Forest. Trinidad and 
Tobago joins Venezuela, Colombia, and 
Brazil in a study of the fertility of 
tropical soils. 
• Special project in Solar Energy. Ja-
maica and Trinidad and Tobago work 
with four other countries to develop 
solar collectors, and apply them to 
crop dryers, solar refrigerators, and 
other devices. 
• Special project on Utilization of 
Sugar Cane Residues. Barbados, Haiti, 
Jamaica, and the Dominican Republic, 
together with Mexico are developing 
methods for using sugar products and 
cane residues for animal feed resi-
dues. 
• Special project on Ecology of Arid 
and Semiarid Zones. Haiti, working 
with seven other centers from Latin 
America, is studying means for the 
conservation and protection of arid 
soils. 
• Special project on Marine Biotic 
Resources. The Dominican Republic, 
together with five other Latin Amer-
ican centers, is concerned with the 
ecology of coastal lagoons. 
Beginning in 1980, the OAS Science and 
Technology Program will be reoriented to 
concentrate a major fraction of the resources  
in four principal multidisciplinary areas or 
sectors. These are Utilization and Conser-
vation of Natural Resources, Renewable and 
Nonrenewable Marine Resources, Energy, and 
Agro-industry Food Technology. Each sec-
torial program will include elements of 
training and institution building, basic 
and applied research, and policy formula-
tion and planning. In each of these sec-
tors, programs have been proposed which are 
relevant to the environmental and economic 
concern of the smaller islands of the Carib-
bean. 
The sectorial program on Utilizacion 
and Conservation of Natural Resources, which 
is concerned with environmental and ecolog-
ical problems, has the following principal 
lines of action: 
i) Protection of fragile ecosystems, 
including tropical forests, arid 
regions, coastal zones, and coral 
reefs. Planning for conserva-
tion and utilization of these 
areas. 
ii) Creation of natural reserves and 
national parks. Planning of na-
tional systems and training of 
manpower for their management. 
iii) Study of lentic or still waters. 
Training and research which will 
complement recent MAB/UNESCO 
work in this area. 
The sectorial program on Marine Re-
sources will be active in the following 
areas: 
i) Survey and evaluation of renew-
able and nonrenewable (mineral) 
marine resources. 
ii) Mariculture, fisheries, cultiva-
tion of indigenous and nonindi-
genous seafood species. 
iii) Control and abatement of marine 
contamination, planning for pro-
tection of coastal zones. 
i) Bioconversion, cultivation of 
fuel crops, experimental research 
on conversion technology, pilot 
plant and prototype development. 
ii) Direct solar energy conversion: 
crop drying, solar refrigeration, 
direct electrical generation. 
The sectorial program on Energy has 
three main directions which are relevant to 
the energy needs of the Caribbean territories: 
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iii) Other renewable resources--wind, 
tides, ocean thermal gradients, 
geothermal energy; feasibility 
studies. 
The sectorial program on Agro-industry 
will concentrate on the following cases: 
i) Primary materials: their identi-
fication, preservation, storage, 
and utilization. 
ii) Industrial food processing, qual-
ity control, utilization of 
residues. 
Associated with the national projects 
belonging to each of these sectorial pro-
grams will be a full program of regional 
activities, including training courses and 
studies in which all member states may par-
ticipate. 
Finally, we would like to describe the 
Caribbean Regional Oil Spill Control Plan, 
which was prepared under the direction of 
the Caribbean Science and Technology Coop-
eration Committee with the support of the 
OAS. In May 1979, a task force headed by 
Hund Hinds, now Permanent Secretary of the 
Ministry of Energy and Energy Based Resources 
of Trinidad and Tobago, met in Port of Spain 
to draft guidelines for a plan of mutual 
cooperation in the event of an oil spill af-
fecting the Caribbean territories. 
The plan operates on three levels. At 
the local level, each participating coun-
try prepares a local response plan and 
designates an agency to serve as on-site co-
ordinator. In order to assist with the 
preparation of local plans and the training 
of relevant personnel, the task force de-
signed a model special project for coastal 
pollution control to be financed by the OAS 
at the request of any country that wishes 
the assistance. 
At the second level, three subregional 
coordinators are designated. For the initial 
period these would be Trinidad and Tobago 
for the southeastern Caribbean, Jamaica for 
the western Caribbean, and the USA (Puerto 
Rico) for the northeastern subregion. The 
subregional coordinator would coordinate 
international assistance to the affected 
national coordinator where necessary and 
requested, he would maintain information on 
the location and state of maintenance of oil 
spill control equipment in his subregion, and 
develop in advance a plan for putting it into 
use in the event of an emergency. He would 
establish a monitoring and alert system for 
detection of oil spills. He would conduct 
periodic subregional drills for training 
purposes and assist the national coordina-
tors in the formulation and execution of 
their national plans. 
At the regional level, there would be a 
regional coordinator selected in rotation 
among the three subregions and an executive 
secretary based in the country of the regional 
coordinator. The regional coordinator would 
establish and carry out training programs, 
monitor the passage of oil through the region 
and keep the regional coordinators informed 
of all developments related to oil traffic and 
oil spills. He may also serve as a regional 
voice in international fora on oil traffic. 
This draft plan will be presented to the 
Caribbean Science and Technology Coopera-
tion Committee at its October meeting in 
Port-au-Prince, Haiti. If the elements of 
the plan are approved, the task force may be 
reconvened to fill in the details and design 
an operational and financial structure. The 
plan may then be proposed to the Caribbean 
territories and states bordering the Carib-
bean for agreement and participation. Con-
ceivably the first planks of the structure 
may be put in place in mid-1980 which, if 
recent experience is a guide, may be none 
too soon. 
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CARIBBEAN PROGRAM OF THE ROCKEFELLER BROTHERS FUND 
William S. Moody* 
Abstract.--Current RBF efforts in the Caribbean concentrate 
on economic development/employment generation and management of 
natural resources in the smaller eastern islands. Planning has 
recently begun for an ecodevelopment thrust for further collab-
orative work in the Caribbean.  
The Rockefeller Brothers Fund (RBF), an 
American philanthropic foundation founded in 
1940 by the five Rockefeller brothers, allo-
cates grants to local, national, and interna-
tional organizations and projects depending 
on the general public for funds. For more 
than two decades, the RBF international pro-
gram has been involved in development assist-
ance in Africa, Asia, and Latin America as 
well as in international relations. RBF 
trustees Laurence S. Rockefeller and David 
Rockefeller have been interested for many 
years in the problems, needs, and opportuni-
ties presented in the Caribbean, and the 
strong Latin American involvement of the late 
Nelson A. Rockefeller extended into the Carib-
bean as well. Out of these long-standing 
trustee interests, the RBF has in recent 
years developed a special program oriented 
rnward the Caribbean. 
In 1976, RBF staff made several field 
trips into the Caribbean to consult with a 
range of people about problems and needs. 
This planning process led to several general 
observations: 
(1) No private American foundation 
can hope to have dramatic, immediate impact 
on the difficult problems in the Caribbean, 
but, there are initiatives a foundation can 
take with modest placement of funds that are 
likely to have specific and general ameliorat-
ing effects. 
(2) Rather than try to participate 
broadly in a wide range of needs, a founda-
tion would be more valuable and successful 
by taking full account of what other agencies 
are doing in the region and selecting a few 
specific targets for its work. 
* Staff Associate in charge of the Inter-
national Program, Rockefeller Brothers Fund, 
New York, New York. 
(3) Individuals, organizations, and 
governments in the Caribbean know what they 
need to become more self-reliant and self-
sufficient. Therefore, a foundation could 
be most helpful and sensitive by responding 
to indigenously developed projects in which 
local people have key design and implemen-
tation roles. 
In these circumstances, and given the 
range of challenges throughout the Caribbean 
basin, the Fund decided to try its best to 
be responsive to priority concerns of the 
region in the following areas: 
(1) Economic development and employment 
generation through small agricultural and non-
agricultural business advancement and prac-
tical training. 
(2) Management of natural resources for 
food, fuel, water, genetic preservation, rec-
reation, and tourism through sound planning 
and utilization of land and marine areas, such 
as the establishment of parks and other types 
of natural area reserves. 
During the last 3 years, the RBF has con-
centrated for a number of reasons on the 
eastern Caribbean which includes all of the 
Windward and Leeward Islands: Many of the 
territories in the region with the lowest per 
capita incomes and highest unemployment rates 
are in the Windwards and Leewards. Some of 
these smaller territories have been heading 
toward independence and require considerable 
assistance in their efforts to improve chances 
for relative self-sufficiency. Deforestation, 
soil erosion, air and water pollution, degrada-
tion of marine resources, and other environ-
mental concerns continue to be major problems 
throughout the eastern Caribbean. 
Since 1977, the RBF international pro-
gram has been able to allocate around 
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$200,000 a year for Caribbean projects. 
Grants to date--including commitments into 
the future--have been approved for the fol-
lowing: 
(1) Economic Development/Employment  
Generation  
• Organization for Rural Develop-
ment (St. Vincent)  
$30,000 over 2 years for this self-
help organization of local school teach-
ers, farmers, and others that are work-
ing to improve agriculture, raise nu-
trition standards, provide training and 
create jobs in rural areas. 
• Dominica Community High School  
(Dominica)  
$25,000 over 2 years for this in-
novative secondary-level school, with 
strong parent involvement, that is try-
ing to upgrade education with a more 
Caribbean-oriented curriculum and 
greater focus on building practical 
skills for careers in agriculture. 
• Antigua-Caribbean Training In-
stitute Limited (Antigua)  
$63,000 over 3 years to launch 
this institute and start up its first 
courses in agriculture and food process-
ing. The board and advisory committee 
for the institute are composed of a di-
verse group of Antiguans and other West 
Indians concerned about practical ways 
to address mounting unemployment among 
young people. 
• King's Hill Youth Group  
(Dominica)  
$45,000 over 3 years to strengthen 
and expand this self-help community im-
provement effort through training and 
small-business projects such as a sewing 
scheme that will provide jobs for local 
women. 
• CADEC (Christian Action for  
Development in the Caribbean) 
$75,000 over 3 years to help es-
tablish a business advisory service, 
particularly for the Windward and Lee-
ward Islands, that will assist community 
groups, cooperatives, and individual 
entrepreneurs with basic needs in ac-
counting, production, marketing, and 
overall management. 
• UNICA (Association of Caribbean  
Universities and Research Institutes 
Foundation)  
Support has been authorized for a 
project to prepare manuals and other 
materials on business management using 
local case studies. Subjects such as 
bookkeeping, accounting, business orga-
nization, and marketing will be treated 
in practical ways, and all materials 
will be tested in workshops attended by 
personnel from universities and training 
institutions in the Caribbean. 
• Trinidad and Tobago Development  
Foundation  
$20,000 over 2 years for this indi-
genous private-sector foundation--the 
first of its kind in the English-speak-
ing Caribbean--that helps poor, rural, 
and urban groups and individuals obtain 
loans for community projects and small 
business ventures. 
• Caribbean Agro-Economic Society  
$10,000 over 2 years to help this 
region-wide, professional organization 
for agriculture and related disciplines 
to develop greater utilization of the 
80-plus members in the task of increasing 
Caribbean self-sufficiency in food pro-
duction. 
(2) Resource Management  
• Caribbean Conservation Associa-
tion (Barbados)  
Up to $210,000 over 4 years toward 
a new cooperative undertaking, the 
Eastern Caribbean Natural Area Manage-
ment Program, that concentrates on the 
selection, management, and development 
of forests; coastal, marine, and other 
natural areas. Projects involve plan-
ning, in-service training for govern-
ment personnel, education of the pub-
lic and pilot utilization initiatives 
(such as applied research in conch 
mariculture in Grenada under the di-
rection of Environmental Research 
Projects). 
• University of Michigan: School  
of Natural Resources  
$145,000 over 4 years to help plan, 
launch, and implement the Eastern Carib-
bean Natural Area Management Program in 
cooperation with the Caribbean Conserva-
tion Association and other public and 
private local, national, regional, and 
international agencies. 
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• Island Resources Foundation  
(St. Thomas)  
$75,000 over 3 years to help IRF 
respond to a growing number of requests 
for advice and technical assistance from 
small territories in the Caribbean re-
lating to environmental concerns--ranging 
from marine pollution and forest destruc-
tion to environmental education--and to 
help IRF with overall strengthening and 
expansion of its program. 
• PRIDE (Foundation for the Pro-
tection of Reefs and Islands From Deg-
radation and Exploitation)  
$45,000 over 4 years to help de-
velop a natural resource management and 
utilization program, beginning in the 
Turks and Caicos Islands and including 
marine habitat appraisals, conch research 
for mariculture, alternative energy 
techniques as well as environmental edu-
cation and training of local people and 
foreign students. 
• Sierra Club Foundation  
$20,000 toward a Caribbean mangrove 
management project that will examine 
specific causes of losses or alteration 
in mangrove communities in several coun-
tries or territories in the region and 
suggest reasonable and practical rem-
edies for minimizing adverse impacts of 
development. 
• University of Michigan: School 
of Natural Resources  
$125,000 over 3 years for a project 
directed by Dr. Kenton R. Miller to for-
mulate and test guidelines for the 
selection and management of critical 
natural areas which are required to sup-
port the monitoring and study of envi-
ronmental degradation. The major thrust 
of the project is to integrate environ-
mental monitoring into the regular 
management programs of protected areas 
throughout the region, and to facilitate 
human capacity to correct inappropriate 
land- and water-use practices. The 
project works closely with international 
programs currently being implemented by 
United Nations organizations and the 
IUCN. 
In addition to projects that concentrate 
on economic development/employment generation 
and natural resource management, other grants 
from the RBF international program have a 
bearing on the Caribbean: (1) The RBF has 
been concerned for many years with strengthen- 
ing U.S. relations with Latin America. A 
number of grants have been made to the Cen-
ter for Inter-American Relations in New York, 
which has important programs in public af- 
fairs, literature, and the performing and 
visual arts. Currently, the Center is 
engaged in a special Caribbean project in-
volving people from the region and analyzing 
major issues of the region. (2) The RBF in- 
ternational program has helped the Woodrow 
Wilson International Center for Scholars at 
the Smithsonian Institution in Washington, 
D.C. launch a Latin American program in 1976 
aimed at improving the quality of policy 
studies in Latin American and inter-American 
affairs and encouraging more communication 
between North American and Latin American 
scholars and practitioners. Many people 
from the Caribbean have been involved in the 
research, seminars, and other components of 
this program. (3) Since its inception in 
1969, the Overseas Development Council (ODC) 
in Washington, D.C. has received RBF assist-
ance for research and analyses of development 
policy issues and the dissemination of infor-
mation and findings through publications, the 
media, other nongovernmental organizations 
as well as face-to-face sessions with policy-
makers and opinion leaders. (4) A grant to 
CATIE (Tropical Agricultural Center for 
Research and Training) in Turrialba, Costa 
Rica, is worth special mention. Since 1976, 
the RBF has provided support to launch a 
wildland management unit at CATIE and a pro-
gram to improve natural and cultural resource 
management in Central America. This program 
has been involved in planning, training, edu-
cation, and pilot demonstration initiatives 
in each of the Central American countries. 
On a number of occasions, people associated 
with the Eastern Caribbean Natural Area Man-
agement Program have participated in meetings 
and projects of the CATIE wildland management 
unit. The exchange of information and sharing 
of experience has been of considerable value 
to both the Caribbean and Central American 
environmental efforts. 
Further, besides its primary function of 
grant making, the RBF has also been involved 
in the Caribbean in another way. RBF staff 
helped organize an informal consultative donor 
group of representatives from U.S. founda-
tions with Caribbean interests (Ford, Carne-
gie, Kettering, and RBF primarily) plus the 
Inter-American Foundation, Winrock Interna-
tional Livestock Research and Training Center, 
and several international and governmental 
agencies. During the past 3 years, periodic 
meetings of this informal consultative donor 
group have been held to exchange information 
and improve prospects for cooperation, includ-
ing a 2-day workshop at the Winrock Confer-
ence Center in Arkansas in October 1977 with 
representatives from Caribbean organizations. 
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In planning for the future, the experience 
of the RBF international program in the Carib-
bean, Central America and elsewhere in the 
world, as well as the experience of other 
institutions with which the RBF maintains 
regular contact, leads to the belief that 
ecodevelopment provides a logical approach 
for bringing together the utilization, con-
servation and management of natural resources, 
social and economic development, and other 
concerns facing decisionmakers. This con-
cept provides the opportunity to create a 
sympathetic relationship between economic and 
social planners and resource managers. Under 
this approach, the benefits to be derived  
from natural resources of the forests, the 
soil, the coastal zones, and the sea have the 
potential to support human growth and develop-
ment in ways that are harmonious with the 
limitations and sustained productivity of 
the natural environment. 
Since the RBF is in the beginning stages 
of planning an ecodevelopment thrust for 
further collaborative work in the Caribbean 
region, we are eager to have the ideas and 
guidance of the individuals and organizations 
participating in this important Conference 
on Environmental Management and Economic 
Growth in the Smaller Caribbean Islands. 
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STATEMENT BY TREVOR GORDON-SOMERS 
Representative of the U.N. Development Programme 
Perhaps some of you will be familiar with some of the details I will give, 
but I hope you'll bear with me because some of them need repeating. 
The United Nations Development Programme (UNDP), which is essentially in-
volved in the provision of pre-investment work and technical assistance, responds 
to the requests submitted by governments and regional institutions. We assist 
governments in identifying their priorities, and to that extent it's worth 
saying that we do not assume that we have priorities which ought to be pursued, 
but in fact, we work with governments in establishing their planning institutions 
and planning capabilities to identify these priorities. We work with govern-
ments--this is worldwide--in establishing a country program approach within a 
financial framework of a five-year period. At present, we're working within the 
1977-81 financial framework. 
We encourage the development of regional and subregional institutions, and 
we would like to see greater consciousness among these subregional institutions, 
particularly in the Caribbean, toward environmental planning and management. For 
the CARICOM Caribbean Program, the program with which I'm most directly con-
cerned, we maintain three offices, one in Port of Spain, one in Kingstown, and 
one in Georgetown, Guyana. 
Port of Spain is responsible for its own program in Trinidad and Tobago, 
and for the programs of the Netherlands Antilles and Suriname. The office in 
Kingston is responsible for the programs in Jamaica as well as for the Cayman 
Islands, the Turks and Caicos, the Bahamas, and Bermuda. The office in George-
town is responsible for the programs in Guyana, in the Leeward and Windward 
Islands, the French Territories of Martinique and Guadeloupe, and the British 
Virgin Islands. 
Quite aside from the resources that are made available to what you might 
call the MDCs, the allocations for the Leeward, Windward, British Virgin Islands, 
and those territories to the north and west that are not as yet independent, we 
have an allocation of $22 million for the period 1977-81. Of that $22 million, 
$15 million is set aside and programmed for the Leeward and Windward Islands 
and for the British Virgin Islands. That $15 million is apportioned between coun-
try projects and what we call multi-island projects. 
Now the relationship we establish with most governments, almost all govern-
ments when UNDP is providing assistance, is to help these governments in setting 
up a planning capability and to identify the resources that are available within 
the U.N. system as well as from other donors. 
For the Leeward and Windward Islands, we started off with a physical planning 
project out of which has grown a number of other projects in various sectors. 
While we do not identify in the title of any one of the projects, environment or 
environmental management, we do have various components, which have bearing on 
environmental management, such as soil conservation, marine resource restocking, 
solid-waste disposal, water and sewage, to mention only a few. More interesting 
is that of the $15 million, we have set aside $8 million for multi-island proj-
ects all in support of strengthening subregional institutions. And through these 
institutions we hope that we will see a greater consciousness of planning and 
identification relating to the topics within the environmental field we have 
discussed today. 
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ENVIRONMENT AND NATURAL RESOURCES: A NEW 
FOCUS FOR U.S. DEVELOPMENT ASSISTANCE 
Robert 0. Otto* 
Abstract.--The Foreign Assistance Act Amendments of 1978 
authorize the U.S. Agency for International Development (AID) to 
provide technical and financial assistance to developing coun-
tries to enable them to better manage their environment and na-
tural resources. The resulting program of the Bureau for Latin 
America and the Caribbean is described.  
INTRODUCTION 	 PROJECT IMPACT ASSESSMENT 
The U.S. Congress has made clear its de-
sire that the U.S. Government provide the 
means of assistance to developing countries 
for the protection of their environment. In 
its guidance to the executive branch of the 
Federal Government, the Congress has directed 
that the Agency for International Development 
(AID): (1) assure that the development assist-
ance which it provides does not cause signif-
icant negative environmental impact in the 
cooperating country or in the global commons, 
and (2) provide substantial technical and 
financial assistance to developing countries 
for protection of their environment and 
management of their natural resources. Fur-
ther guidance from Congress includes a deter-
mination that deforestation, soil erosion 
and depletion, and desertification are becom-
ing very serious problems in many parts of 
the developing world and the Agency is di-
rected to place special emphasis on address-
ing these problems. 
In response to these directives, AID 
has developed a range of environmental activ-
ities that include project impact assessment, 
technical assistance in environmental sector 
analysis, advisory services for institutional 
and policy design and financial assistance 
for the implementation of environmental and 
natural resource management projects across 
a broad spectrum of concerns. The following 
is a brief description of these activities. 
* Chief Environmental Officer, Bureau for 
Latin America and the Caribbean, U.S. Agency 
for International Development, Washington, 
D.C. 20523. 
The Agency has established procedural 
requirements for the intensive review of all 
of its activities throughout the world. To 
conduct and/or direct these studies, AID 
has recruited specialists in environmental 
analysis and management. These environmental 
officers provide technical and programmatic 
assistance to personnel in foreign missions 
who have been designated as Mission Environ-
mental Officers (MEOs). The MEOs are re-
sponsible for preparing initial analyses of 
projects, conducting more detailed assess-
ments of environmental impact (if they may 
be necessary), directing the work of expert 
consultants, and coordinating with host 
country officials. 
AID has had what we consider a very 
positive return for its impact analysis 
efforts. We feel that the environmental re-
view process has had several effects on our 
development assistance program. First, en-
vironmental compatibility has become a funda-
mental factor in the early conceptualization 
and design of projects. Second, environ-
mental analysis has provided the basis for 
the redesign of projects which have significant 
negative impact potentials, yet can be made 
more sensitive to environmental concerns. 
Finally, the environmental impact review 
often provides guidance to host country and 
AID project managers in the design of project 
implementation activities which avoid pre-
viously unforeseen impact relationships. 
Several instances have occurred wherein 
analyses have proved invaluable in sub-
stantially changing the design of a project 
to either take advantage of some natural re-
source factor or to avoid some environmental 
hazard. One outstanding example of the po-
tential benefits of instituting an impact 
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analysis process can be drawn from a recent 
Panama housing project analysis. A proposed 
new sewage collection system and outfall was 
planned which would release 4.5 million gal-
lons a day of raw wastes into Panama Bay. 
A closer analysis showed that the location 
of the outfall, in relationship to the pre-
vailing current, would have caused the de-
struction of a very important shrimp bed. 
As the shrimp fishery of Panama Bay is a 
$15 million per year industry, the potential 
damage was given special attention. Consult-
ants working in concert with Pan American 
engineers examined alternative sewage disposal 
strategies. The adopted solution to this 
problem involved diversion of the sewage 
"down current" from the shrimp breeding 
grounds. The total cost of the environmental 
study was less than $25,000; the cost of the 
diversion scheme was about $10,000. There 
was no delay in project approval or implemen-
tation. 
ENVIRONMENTAL SECTOR ANALYSIS 
AID has begun to consult with host coun-
tries in the development of environmental sec-
tor analyses. These are summary documents 
which are useful in defining renewable natural 
resource constraints and opportunities, 
evaluating resource management policies, 
plans and programs, manpower availability, 
and other institutional factors. Host coun-
tries and AID are collaborating in this pro-
filing process in order to establish a base 
of information which aids in the development 
of a program of technical and financial 
assistance appropriate to each country. 
PROJECT DEVELOPMENT 
As stated earlier, the Foreign Assist-
ance Act authorizes AID to provide technical 
and financial assistance for protection and 
management of natural resources. Since that 
authorization, the environmental and natural 
resource sector has become AID's fastest 
growing investment sector in Latin America 
and the Caribbean. Including commitments 
from October 1977 through fiscal year 1981, 
a total of US$104 million will have been 
allocated to environmental grants and loans 
within the region. To date, AID has concluded 
agreements with Haiti, Jamaica, the Dominican 
Republic, Honduras, Costa Rica, Panama, Peru, 
and Bolivia. 
These agreements are being made in sup-
port of expressed host country desires to 
develop or improve environmental planning 
and management, the indigenous manpower pool, 
and environmental policy and program design. 
Typical projects include watershed manage-
ment and rehabilitation; management of na-
tural forest stands; the establishment of  
parks and forest reserves; development of 
alternative renewable energy systems; ex-
tension services related to agroforestry, 
soil conservation and integrated pest manage-
ment; and the development of land capability 
analyses and resource inventories. While a 
limited amount of funds has been directed 
toward the control of air and water pollution, 
projects in which AID has participated are 
more generally related to conservation of 
renewable natural resources. This is a re-
sult of a combination of factors including 
AID's limited resources, the expressed prior-
ities of cooperating countries, and a mutual 
desire of AID and the cooperating countries 
to address the problems of the rural poor. 
AID funds have been used to develop a 
soil and water conservation plan and rehabil-
itation project for the Panama Canal water-
shed, to avoid excess sedimentation of the 
Canal's reservoirs. AID has made an agree-
ment with the Government of Costa Rica to 
provide funding for a wide variety of con-
servation activities including management 
plans for some 22% of that country. AID and 
the Government of Haiti are undertaking 
several pilot projects in agroforestry in 
four Haitian watersheds and are currently 
discussing a major program oriented toward 
wood fuels production to stem the increas-
ingly serious problem of deforestation for 
charcoal production. AID and Peru are cur-
rently implementing a community forestry proj-
ect and will be working together in the 
development of a soil conservation service 
as well as land capability assessments for 
most of the Peruvian Sierra and Ceja de Selva. 
For the future, we foresee a continued 
expansion of the environmental sector in-
vestment program. As more countries are 
identifying concerns, establishing priorities, 
and consulting with us on their program needs, 
we anticipate a total of commitments in this 
sector to exceed $500 million in the next 10 
years. While this may seem to be a great deal 
of money, especially in relationship to past 
levels of investment, we foresee a greatly 
increasing need for this type of assistance 
in the eighties. 
ENVIRONMENTAL PROGRAM FOR THE 
EASTERN CARIBBEAN 
AID, through its Regional Development 
Office in Bridgetown, Barbados, has begun to 
implement project activities we believe are 
responsive to the needs of the region. These 
initiatives include the following: 
1. An agricultural research and exten-
sion grant which fosters awareness 
and use of integrated post-management 
methods for crop protection. It is 
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expected that this program will be 
a first step in combatting the over-
dependence and misuse of toxic chem-
ical pesticides. 
2. Through the recently approved Basic 
Human Needs-Employment Sector Proj-
ect, several environmental subproj-
ects will be developed. Reforesta-
tion activities are planned for 
Montserrat, Nevis, and St. Lucia, 
while a soil conservation program 
is slated for St. Vincent. 
3. Through the recently approved Al-
ternative Energy Systems Project, 
eastern Caribbean personnel will be 
trained in the management of re-
newable energy programs. Objectives 
of this program include a reduction 
in the amount of deforestation for 
charcoal and fuel wood production. 
Looking to the future, AID has begun to 
identify some priority areas of concern. 
Our information to date suggests that the 
conservation and careful utilization of forest 
ecosystems, nearshore artesinal fisheries, 
potable water supplies, agricultural soils, 
and other natural resources is a developing  
priority in the region. Furthermore, indus-
trial and human wastes as well as injudicious 
land-use decisions are threats to the health 
and prosperity of the peoples of the region. 
A program for the region which is designed 
to assure environmental quality and sustained 
natural resource productivity must first con-
centrate its efforts on developing: 1) broad 
public awareness of environmental issues and 
concerns; 2) the policy, planning, and legis-
lative basis for action; and 3) the human and 
institutional resources necessary to carry 
out the tasks at hand. 
The Agency for International Development 
is prepared to work on environmental and na-
tural resource concerns of the islands through 
a regional organization or organizations on 
matters such as: 1) further definition of the 
environmental problems of the region, 2) de-
velopment of a coordinated regional approach 
to deal with the identified problems, and 
3) the formulation of specific projects ori-
ented toward resource conservation. Following 
the establishment of such an institutional 
framework, AID is prepared to work through 
this regional entity to implement action 
projects which assure that a healthful envi-
ronment and a productive natural resource 
base will always be found in the eastern 
Caribbean. 
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STATEMENT BY MURRAY ROSS 
Representative of the World Bank 
The World Bank, as you probably know, is an institution that was established 
in 1946, its full name being the International Bank for Reconstruction and Develop-
ment. It operates in line with its Charter in very many countries of the world. 
Some years ago, the World Bank recognized the importance of environment in the 
various projects that it finances; and for some years now it has had, and still 
has now, an environmental adviser, who in cooperation with the governments that 
request the Bank to finance projects, examines the environmental aspects, the 
environmental impact of the projects. Consequently, as you can readily see, the 
subject of development and the environment has been very close and remains very 
close to the World Bank's interest. 
Now the World Bank has not operated directly in the eastern Caribbean, 
that is, if we exclude Barbados and take the other LDCs. But it has assisted 
in channeling some of its resources, I believe $20 million U.S. equivalent, 
through the Caribbean Development Bank. As Mr. St. Rose mentioned earlier, 
speaking on behalf of the Caribbean Development Bank, most of the soft resources 
of the Caribbean Development Bank have gone to the LDCs. The World Bank also 
has two kinds of resources, the "hard" window and the "soft" window. 
In its first loan to the Caribbean Development Bank, there was a soft loan 
component; that component was used by the Caribbean Development Bank to extend 
loans on concessional terms, largely to the less developed countries whose 
ability for repayment is more limited than that of the others. The World Bank 
is hoping to be able to continue working with the Caribbean Development Bank in 
channeling resources for development to the LDCs. 
Lastly, the World Bank in December 1977, almost two years ago, was asked 
to chair a conference on the problems of financial and economic difficulties 
that confront the region. That conference decided to form the Caribbean Group 
for Cooperation and Economic Development, to which the delegate from Canada had 
earlier eluded. This Group, which is chaired by the World Bank, includes in 
its sponsorship the International Monetary Fund, the Caribbean Development Bank, 
and the Inter-American Development Bank. The Group has been successful in rais-
ing substantial additional resources--both financial and technical--for the area 
including the small islands. In particular, the first conference of this Group, 
which was formally held in June 1978, slightly over a year ago, had commissioned 
the World Bank, the International Monetary Fund, the Caribbean Development Bank 
and the Inter-American Development Bank, and the United Nations Development Pro-
gramme, to assist governments in the preparation of their public sector invest-
ment programs with realistic financing plans from external and internal resources. 
I believe this was the first time that an exercise of this magnitude had been 
undertaken. The public sector investment programs and financing plans were sub-
mitted to the second conference, and we are hopeful that the resources necessary 
to carry out the projects indicated in these programs will become available--re-
sources both financial and technical, which are necessary to carry out these 
programs, with the view of increasing output, increasing productivity, and in-
creasing employment and living standards throughout the area. 
At the request of this Group, the World Bank is continuing to chair this 
very important undertaking, namely the Caribbean Group for Cooperation and Eco-
nomic Development and, as I mentioned before, considerably more financial and 
technical resources have been raised at the first two conferences. We're looking 
toward a similar success at the third conference, which is now scheduled for next 
May, immediately subsequent to the Board of Governors Meeting of the Caribbean 
Development Bank. 
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STATEMENT BY JOHN CONNELL 
Representative of the Caribbean Conservation Association 
The Caribbean Conservation Association is an organization that has existed 
in the Caribbean for many years. It is an organization that is supported by 
governments in the Caribbean. It maintains a nongovernmental character but it 
has been supported by governments in the Caribbean. 
If international agencies truly want to assist environmental projects in the 
Caribbean, why can't they filter the funds to the Caribbean Conservation Associa-
tion? Why not? I imagine that you would want to be satisfied that the projects 
are feasible, and there are ways of doing this. I imagine that you would want 
to insure that there is strict accountability for the disbursement of funds. 
We have accounted for all funds that have come into us and our books are there; 
you can inspect them before you leave. 
You see, I have a feeling that once again, this sort of--I don't wish to 
describe it as a "sleight-of-hand," but I have a feeling that before my very 
eyes the rabbit is disappearing. 
We have been here for a week. Ivor Jackson and others have made it clear 
that there are problems in the Caribbean. People sitting around this table 
live in the Caribbean, live with these problems from day to day. We have a 
viable Caribbean association that has a long record of success in doing rela-
tively small things. Can we not, in the tradition of the New Testament, having 
seen that we have successfully discharged our obligation in doing small things, 
be given greater responsibilities? I think this will be a token of the good 
will and the sincerity of the donor organizations, if they did this. 
My organization, the CCA, has a record of service in the Caribbean, in 
Dominica, in particular. And I sit here and I hear all sorts of reasons why 
it can't be done. "It can't be done because you're not independent." "It 
can't be done because we simply don't channel aid into this particular area." 
I must confess I feel a little frustrated before that sort of attitude, and 
I think that it is quite easy to cut the Gordian Knot and get down to realities. 
The realities are that there are crying environmental needs in the Caribbean; 
there is at least one organization in the Caribbean that has a record of per-
formance. Why in the name of goodness can't the funds be channeled to the CCA 
on consideration that it puts up feasible projects, and that it provides ade-
quate procedures for accountability for funds? 
I am throwing this out as a challenge to the various aid agencies because 
I do not wish them to escape from this Conference secure in the feeling that 
we have not been able to penetrate the veil of the various procedures that they 
very comfortably surround themselves with. Mr. Chairman, that is my interven-
tion at this stage. 
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SUMMARY OF SESSION VI 
Edward L. Towle 
Mr. Beller opened the meeting and noted that all delegates should feel free 
to speak openly, since it is understood that their individual recommendations and 
comments are not in any way binding regarding their respective governments. It 
is hoped, however, that each delegation might take back to its government the 
recommendations which come out of the Conference for future consideration in 
planning environmental management and economic development programs. Mr. Beller 
then turned the meeting over to Mr. Robert Creque, Chairman. 
Mr. Creque introduced the final summary session of the Conference by noting 
that: 
1. Environmental management and economic growth strategies must be rooted 
in the broad parameters of West Indian experience, and local institu-
tional, political, social, and economic factors which shape the lives 
of West Indian people. 
2. Such strategies must take into consideration the need to improve the 
lives of people while at the same time offer adequate protection to 
natural areas, wildlife, land, and water so that the processes of 
nature may continue without undue human interference. 
3. Institutional structures for environmental management must reflect new 
departures to deal with new kinds of problems. 
4. Strategies for environmental management should be fashioned around basic 
country needs but also reflect a unified or regional approach to most 
problems. 
Mr. Creque then invited comments from the delegates on the rapporteur re-
ports of previous sessions. After minor questions of clarification and amend-
ments by delegates from Grenada, St. Lucia, and St. Kitts, and by Simon Jones-
Hendrickson of CVI, and Dawn Marshall of UWI, the summary reports were adopted 
as amended. 
Mr. Creque then invited Mr. Trevor Boothe of UNEP/ECLA/CEP to present a 
brief summary of the CEP Action Plan and its areas of emphasis. 
STATEMENT BY TREVOR LOUIS BOOTHE 
I do not want to take the time of this Conference at this late hour 
to again go into lengthy presentation on CEP. I think, however, it would 
be useful just to recap some of the principal points and to also tell 
you how we see the followup action coming out of this Conference feeding 
into CEP from our particular perspective. 
I would just like to recall that in CEP we have basically eight areas 
of concern which we have been looking at. These are the sea, environ-
mental health, human settlements, tourism, natural resources and ecosystems, 
industry and technology, natural disasters, and energy. These eight areas 
basically represented what we have understood to be the commonality of 
concern amongst the governments in the environmental sphere. And thus, the 
work of the project has been based on activities in these eight areas. 
Operating on this we have had a number of studies prepared which are 
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evaluations and analyses of the environmental situation in these eight sec-
tors. Those studies each bear recommendations for action on three levels--
national, subregional, and regional. In addition, those studies, those 
sectoral overview studies, as they are called, which are based on these 
eight areas and which I've said each study carries recommendations for action 
on three levels. Those studies form the basis for the so-called Action 
Plan. 
Now the Action Plan has as its objective, and I will read from our bro-
chure--The first priority will be the improvement of the capabilities of 
the Caribbean territorial communities to assess and manage their natural 
resource base; and to monitor the changing features of their environment, 
particularly in coastal and marine areas. That Action Plan together with 
those sectoral overview studies which as I said has recommendations for 
action on three levels will be presented in two stages to the governments. 
First to the Experts Meeting in January of next year, where we expect 
there will be a technical in-depth examination of the studies, the evalu-
ations, and analyses sector by sector and of the recommendations sector by 
sector. Finally, the Action Plan and the supporting sectoral overview 
studies will be presented to an Intergovernmental Meeting in March of next 
year for adoption, and we expect that that will lead on, as I said, to 
implementation. 
As I pointed out yesterday evening, implementation, we expect, will be 
funded largely through a trust fund where it is expected that the funding 
will be obtained from both bilateral and multilateral funding sources. In 
addition, it will be up to the governments to decide whether or not they 
wish to establish some basis for making their own contributions, which 
might be very small, to the funding office implementation base. In essence, 
therefore, we expect that what we will have are concrete proposals for action 
in these eight areas and funding. It will then be up to the governments 
to decide how they want to assign priorities for implementation of that 
total package that is the Action Plan--how they want to use the funding 
available, in what areas they would wish to see action go forward on a 
priority basis. It is here that I think it's extremely important for the 
islands to lay claim to priority attention for those areas which are of 
particular concern to you and that is why I think that this Conference is 
particularly valuable. 
I think that this will be the point, to say how I see the outcome of 
this Conference feeding into all of this. First and foremost, we will be 
using the outcome of this Conference to help us at CEP complete a paper, 
a major paper, that we're doing on alternative strategies of development 
for smaller islands. This paper will be presented to a seminar on the 
subject of alternate patterns of development for Latin America and the 
Caribbean which is being held by the Economic Commission for Latin America 
in November of this year. This will be the definitive paper essentially 
on the islands and alternative patterns of development for the islands. 
It is to be expected that the outcome of that seminar will be a spin-off, 
in terms of activities, I hope that they will be concrete activities, in-
volving the agreed recommendations coming out of that seminar. So that 
is the first thing, that we will definitely use the information that we 
have obtained here from you, the representatives from the islands, to 
feed into that paper which the seminar will be considering. 
Secondly, we will be using the information obtained here at this 
Conference to assist us as we prepare the final draft of the Action Plan, 
which is to be presented at the Experts and then the Intergovernmental 
Meetings next year. In addition, of course, the transactions of this 
Conference when published will be made available to all the governments 
covered by the Caribbean Environment Project as, in effect, an overview 
on the smaller islands. And I think it's very important because it will be 
an overview that essentially will have been put together by you, the repre-
sentatives of the islands rather than an overview that has been prepared by 
some expert coming in from outside the region and saying these are the prob- 
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lems. There is somebody here instead of three days ago, traveling around, 
consulting us, taking our time, and then using our words to put together a 
report that reflects our own views. Instead of that you will have, in fact, 
an overview that you yourselves, in essence, will have put together here 
in your work this past week so that your views will be represented there, 
at the Experts Meeting and at the Intergovernmental Meeting, in the trans-
actions of this Conference. 
I hope that I have been as clear as is necessary. If, however, there 
are any questions, even now or afterwards, I am, of course, ready to an-
swer them. I thank you very much for letting me have the floor at this 
time Mr. Chairman. 
Mr. Boothe concluded his remarks by noting that the results of the Conference 
and especially any recommendations derived from the final session would be useful 
to CEP in future meetings regarding the CEP Action Plan. 
Mr. Creque next invited discussions of the statement prepared in draft by 
the delegates the previous day. After an extensive exchange of queries and com-
ments, and some debate over intent, language, and anticipated impact of the 
statement of concern, the following single recommendation was adopted: 
It is recommended that where it appears that there exist no adequate 
structures within present Governmental institutions to monitor and 
manage environmental concerns, the delegates of the Conference wish 
to place on record the need for structuring Governmental institutions 
to facilitate more profound environmental management and control. 
The delegates also endorsed: 
1) Ongoing efforts toward establishing an Oil Spill Contingency Plan for 
the Caribbean; 
2) Efforts toward assisting Dominica, and for additional help; and 
3) The need for an Environmental Management Advisory Council. Recommended 
that the Council be incorporated in existing regional institutions. 
The Chairman next invited the delegates to address the draft list of re-
gional projects of immediate need bearing upon environmental management and 
economic development. Following some discussion, the basic draft list was 
amended by the addition of 5 additional projects and the following list of 10 
priority project areas adopted. 
• Establish a Regional Talent Pool 
• Workshops and Training Activities (dealing with Project Evaluation, 
Environmental Impact Studies, Socio-Economic Impact Studies, etc.) 
• Coastal Zone Management 
• Soil Erosion, Reafforestation, Reforestation 
• Mariculture Development and Management 
• Nature Reserves and Parks 
• Wildlife Protection 
• Information Retrieval 
• Environmental Education (especially at the community level) 
• Compilation of Socio-Economic Data 
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N.B.: It was noted by the delegates that the order of listing does not signify 
any ranking of priority, since projects have differing priorities in various 
countries. But all are of regional significance as viewed by the smaller island 
states and territories. 
Delegates concurred with the suggestion to include the master list of proj-
ects and areas of interest and concern worked out on the blackboard Wednesday 
morning during Session IV in the transactions (see page 127). 
The Chairman then introduced Mr. Arthur B. Archer with the Ministry of 
Health and National Insurance, Barbados, who announced that the Barbados Gov-
ernment, in collaboration with the Commonwealth Human Ecology Council (CHEC) 
and the Pan American Health Organization (PAHO), was sponsoring a workshop in 
Barbados on "Human Ecology and Development in the Caribbean" during April/May 
1980. The express purpose of the workshop is to bring together government 
and nongovernment personnel and institutions in the Caribbean to achieve 
better utilization of development facilities with greater involvement of indi-
viduals in the planning, implementation, and maintenance of programs for en-
vironmental and social improvement. 
The workshop would be followed by a series of educational programs in the 
various islands to demonstrate how individuals and communities can assume a large 
role in the development process. Topical areas of emphasis include: 
1. Agriculture and Rural Development 
2. Community Health, Nutrition, and Environmental Health 
3. Tourism and Its Effects on Community Life 
4. Industrial Development and Its Impact on the Environment 
The Chairman concluded the session with the following: 
It has been a pleasure to be associated with you in this Conference, 
with my colleagues from the islands, and with the sponsoring agencies, 
looking in-depth at environmental management and economic growth with 
a commitment to improving the lifestyles of all people in the region. 
Thank you. 
The conference closed. 
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Attachment 
STATEMENT OF CONCERN OF THE GOVERNMENTAL DELEGATES 
September 21, 1979 
An expression of concern about the level of some Caribbean institutions' par-
ticipation at the Conference. 
RECOMMENDATION  
It is recommended that where it appears that there exist no adequate 
structures within present Governmental institutions to monitor and manage 
environmental concerns, the delegates of the Conference wish to place on 
record the need for structuring Governmental institutions to facilitate 
more profound environmental management and control. 
AREAS OF INTEREST 
Delegates 	1) Endorse efforts towards Oil Spill Contingency Plan 
through efforts by OAS, CEP, and CARICOM. 
2) Endorse efforts towards Dominica and call for further 
assistance. 
3) Recognize the need for an Environmental Management Ad-
visory Council. Recommend that an Environmental Manage-
ment Advisory Council be incorporated in the existing 
regional institutions. 
The following regional projects are of immediate need: 
• Regional Talent Pool 
• Workshops and Training 
-- Project Evaluation 
-- Environmental Impact Studies 
- Socio-Economic Impact Studies, etc. 
• Coastal Zone Management 
• Soil Erosion; Reafforestation; Reforestation 
• Mariculture Development and Management 
• Nature Reserves and Parks 
• Wildlife Protection 
• Information Retrieval 
• Environmental Education 




I would like to say on behalf of the five sponsors of this Conference, we 
are very pleased with the way it has gone and the conclusions reached; and 
with the total spirit of professional cooperation that has been exhibited. 
This Conference seems to have had a life of its own, building to the cli-
max of the recommendations of today. We could not have started midway through, 
as many Conferences can, where you have only papers given; if you arrive on a 
Wednesday, it could be Monday or Tuesday--you're simply an auditor. We could 
not have been on Monday where we were on Wednesday. 
This Conference built itself up so that we did come up with a cohesive 
group of recommendations that, as Bill Moody said, will be entertained by such 
as the Rockefeller Fund, and with certainty by other major funding organiza-
tions. 
The results of the Conference are that we now know, I believe with strong 
certainty, what some of the major environmental problems of the smaller islands 
in the Caribbean are at this time. Some international agencies have expressed 
their desire to help solve them. I believe that contacts have been made with 
people who can help, and I would urge that there be strong follow-ons through 
personnel communications with those organizations that have said they would 
like to help. This Conference is lost unless these follow-ons do occur. 
The smaller islands now, regardless of any mechanism that may or may not 
be set up, have within the delegates, the power to coordinate their environ-
mental considerations. You can come together periodically to voice your con-
cerns and act as a unit to focus considerations of the world on your problems. 
I don't think you should go away from this Conference forgetting that you do have 
a cadre of associates that can be counted upon. 
Lastly, I would like to say that the contributions of many of the observers 
here have been exceedingly high. The Conference could not have come away with 
what I feel is an excellence of information without these valuable contributions. 
I would like to thank all participants, all Chairmen. Mr. Creque served 
twice, and no man deserves that, as Chairman. He did a remarkably good job, as 
did all the Chairman, and the Vice Chairmen/Rapporteurs. 
I would like to take this occasion to thank the Secretariat of the Confer-
ence, namely, Trevor Boothe for the magnificent job he did, in getting the dele-
gates here and making many of the fundamental arrangements; and in working very 
closely with us from the beginning in putting this Conference together not only 
in terms of acting as Secretariat but also on the program; and also his asso-
ciate, Arsenio Rodriguez. 
Many of you realize, I hope, that this has gone fairly smoothly, and I 
would like to take this occasion publicly to tell you of the work of Phylis 
Rubin who has been working with many of you almost to the point of exhaustion. 
Others who have worked very hard at the Secretariat are Elinor Gittens, re-
searcher on Trevor Boothe's staff, Tessa Jardine also on Mr. Boothe's staff, 
Julia St. John, and Heather Welch. Natalie Lee, our editor from the U.S. State 
Department, was inexhaustible. 
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One important individual who has been behind the scenes is Mr. O.K. Yhap, 
and he furnished this very natural setting for us in which to work--this en-
vironmentally pure setting; but not being facetious, we do very much appreciate 
his help and that of the Caribbean Development Bank. 
Ms. Jill Sheppard, Executive Director of the Caribbean Conservation Asso-
ciation, assisted us immensely with all arrangements in Barbados. 
I now formally, unless there's objection or observation, close this 
Conference. 
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